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Name  of  Place,  kc 


Georgetown. 

do       

Greorgeville 

Goderich 

do      

do      

Grand  River 

Grande  Riviere.. 
Gravintr  Docks . . 


Gray's  Island 

Great  Village 

Grosse  Isle 

do  

Guelph 

Gulf  of  St.  Lawrence. 
Halifax 

do     

do     

do    

do     

do     

Hamilton 

Hampton 

Harbours,  P.E.I 


N.B 

P.C2 

Man 

N.W.T.,. 

N.S  .   .. 

Ont 

B.C 


do 

do 

do 

do 

do 

do 

do 
HarbourviUe  . .    . . ,  . . 

Hastings 

Heating 

Hickey  s 

Hull 

Hurd's  Point 

Indian  Head 

Ingonish,  South 

Irish  Cove. 

Isle  Verte 

Joggins. 

.Toilette 

Jordan  Bay 

Kaministiquia  Hiver. 

Kamouraska 

KamIoop4 

do         

Katchewannoe  Lake. 
Kennebecasis  River. . 
Kennington  Cove. .    . 

Kier'a  snore 

Kincardine, 

do        

Kingston,  N.B 

Kingston,  Ont 

do  

do  

do  

Kinpville. 

Lachme 

do       

Lamb's  Point,  N.B... 
Laprairie 


Nature  of  Work,  Ac,  referred  ta 


Pier 

Navigation  opens,  &c  . 

Wharf 

Poet  office,  &c 

Harbour 

Navigation  opens,  &c . . 

York  bridge 

Improvements 

Employes,  &c 

Dimensions. 

Breakwater 

Wharf 

Quarantine  station 

Tel^raph  service.   

Post  office,  Ac 

Telegraph  service. 

Dommion  building 

Examining  warehouse 

Graving  oock 

Immig^nt  building    . . 

Penitentiary 

Navigation,  &c 

Post  office,  &c 

Breakwater 

Generally 

do        

do      

do        

do      

do      

do      

do      

Breakwater 

Booms,  &c 

Domininion  buildings. 
Pier 


Post  office 

Pier 

Experimental  farm 

Harbour 

Wharf 

Roadway    

Breakwater .... 

Poet  office  re^iairs . . , 

Breakwater , 

Dredging 

Wliarf 

Indian  Industrial  School . 
Dominion  Lands  office. . . 

Repairs  to  boom 

Improving  channel. 

Landing  improvements.. 

Pier 

Harbour 

Navigatitm  oi)ens,  &c  . . . 

Breakwater 

Removing  shoal 

Graving  nock 

Navigation  opens,  i,c 

Public  buildings. 

Pier 

Post  office.  &c 

Ih-edging  harbour 

Dredging ...    .    

Poet  office 
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xvui 


xvi 
xvii 


xui 
xiv 
xvi 
xix 


xvu 


XVI 

xvi 

•  •  • 

XIU 

xvi 


xvu 


xu 


XVlll 

xix 

xviii 

XV 

xvi 
xvi 


XV 

xix 

XV 

xvii 
xix 

•  • 

Xll 

•  • 

xu 


xviu 
xvii 


XV 

xvii 
xiii 


xvu 
xix 
xix 


15,50 

196 

14,60 

5,10,34 

17,  19,  87 

196 

20 

16 

193 

16,72 

14,60 

4,  16,  21,  29 

167 

5,  11,  34 

159 

3,9,253 

3,9,263 

14 

3,9,263 

3 

196 

5,  11,  35 

14,  19,  61 

15 

15 

16 

18 

18 

14 

17 

18 

14,61 

154 

43,  143 

15,50 

4,10,  ?» 

15,50 

12,40 

14,67 

46,61 

16,78 

14,61 

4,10,33 

14,61 

17,89 

16,78 

42 

13 

154 

73 

14,62 

15,51 

17,  19,  87 

196 

15,72 

17,87 

17,87 

196 

115 

17,78 

4,30 

19,78 

19 

4 


IV 


INDEX. 


Name  of  PUoe,  kc 


Laprmiiie .  

lAce  Menntio 

Lake  of  Two  Mountains. 

L'Aitkue 

Lw  Eboolemento 

^r-:;::::::::::: 

do         

Lrt-ts  Graving  Dock. 

Light    

fjindaay     

Lifluore. 

Little  Brook 

Little  Com-nt 

Little  Nation 

Lobster  Rocks 

Lucks  and  dams. 

L^ndoii,  Ont. 

Lundcjo,  Great  Britain  . . 

Luoffoeuil 

Lo^burg  harbour 

Luois'  Head 

Loordea...  

Low  Point. 

MaboQ. 

MadMd  

do       .. 

Madawaska  River. .... 

Magdalen  I«ljwdi> 

Major's  HiU  Park. 

Biamtenanoe 

Mai  Baie 

Malpeque. 

Maple  Cicek« 

Maritime  Provinces 


Mar|;arptville. 
Mana  Street  Bridge. 

34cNair's  Cove. 

Bilmford 

Mi«tCove. 

M«dicineHat. 

Merigomish 

Metcghan  River  .... 

Midland 

3fillelsles  

3dilk  RivBT 

Miminegash 

Minnedosa. 

Miscellaneous 

Moidart 

Mopcton. 

Montague 

Mantnsal 

do        

do        

do        

do        

do        

do        

do        

Moose  Jaw 


*^  Mortf^aging  the  Farm 
Mountain  Station 


n 


Nature  of  Work,  Ac,  referred  ta 


Revetment  wall. 

Pier. 

Dredging 

Breakwater 

Pier 


Barracka    

Belly  River  bridge 

Dominion  Lands  oftice 

Report,  &c 

IXmiinion  buildings 

Post  office 

Wharf 

do     

Deepening  channel . .   

Improvements. 

Yarmouth  harbour. 


•      •      •  • 


Public  building 

High  CommiBsioner  s  residence*. 

W%f 

Navigation  opens,  &c 

Works 

Pier 

Telegraph 

Harbour  improvements 

Barracks 

Outposts 

Pier,  dams,  kc 

Telegraph  service 

Improvements 

Public  buildings  at  Ottawa. 

Pier. 
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XIX 


XV 


Xlll 


•  •  •  • 

xvi 

xvi 

xvii 


XVI 

xiv 


XIX 


XVI 
XV 
XV 


Breakwater.. 

Mounted  police  barrack**.. 

Telegraph  service. 

Pier. 

Breakwater. 

Repairs 

Breakwater 

Harbour 

Telegraph 

Barracks,  &c 

Wharf 

Breakwater. 

Harbour 

Deepening  rapids. 

Barracks 

Harbour 

Immigrant  building    

Telegraph  expenses 

Landing  place 

Post  office 

do        

Custom  house,  &c 

Examining  warehouse  .   . 

Flood  Commission 

Harbour 

Inland  Revenue  office 

Post  office. 

Ship  channel,  dredging 
Navigation,  opening  of. 
Court  house. 

do         kc 

Art  Gallery,  painting. . 
Ottawa  River 

V 


XIV 

xviii 


XVlll 
XV 


XV, 


XVI 

xvi 


XV 

xvii 


XVI 

xvi 


XVlll 


XIV 


XIX 

xix 


&C. 


XIX 

xix 


XV 

xi 


16 

78 

19 

14 

16 

40 

20,92 

13 

16,78 

41 

11,5 

14,62 

14,62 

17,87 

17 

62 

11,5 

8 

16,78 

196 

14 

16 

30 

14,  18,  62 

40 

40 

20,  148 

21^163 

36 

35,  37,  143 

16 

15,51 

7,40 

157 

14,63 

14,63 

20,149 

14,64 

17.87 

.20 

13,7 

14,  64 

14,64 

17,88 

79 

7 

15,51 

12,6 

21 

14,64 

9.27 

9,3 

4,  10,  30 

4,  10,  31 

16 

16 

4,  10,  31 

4,  10,  31 

113 

196 

7,13.40 
189 
148 


HTDEi 


Name  of  PUoc^  fta 


M<iimt«^  Police  Barrack*. 

Nftoaiiiio 

(in       

NA(«|Mte.  .  

Najtpan  ... 

N»fcu»iml  ArtflalUiry 

NttviKAtinn 

Nnifro  l'otia(Ht.  Jtihn).    . 

NH|i«tiui  I'oinl 

N*iw  (!iirlii*l«*. 
N«w  f  Jtirlul**  I>i«trt<!t.   . . . 
Ntiw('»i)tl*i,  N,H. 
NnW(tJMtl«t,   (Hit. 

do  

**  N«w  iKmaiuon  " 
NnwfnuiulUniK   . 

Nnw  (iliuitfnw 

N«w  Pr.rt,  .... 

do 
N  iafrttr»  ff'tiiU        

Nicuiint  Hiv«r          .    . 
Ni^mmdklti  fiiVffT 

Nl|«liiMlftt(  

N»»fr.l»  AlUrtA 

Ndith  ('MntigHU 

N(irU»  Hv'lnny       .   . . 

(!«•  

North  WwitTtnTiKiriwi  .. 

Nov*  M<M#tirt  .  .     . 

(Hkvt\U 

(»tt1*i*U,   (VtrioifiA)    , 

(iWhmI  rmrrnN|iomi«in(^  ,. 

OifJ  I  w  !«'*»,, 

rmi  Mh»i-  Ujvitr 


•  • 


"Ontario  , 

OnUrio 
<>r»nK#ivilln 
OrilliA,,  .     . 

()roirio<'t4i  hlioaU 

(HUwa 

rio 

do 

do  

do  . 

do  


It     *   I  *  t 


t       I       i       f      t       t  *   P   4      I 


do 
do 
do 
do 

do  . .      .  . .  . 

do  

do   

(Hiawa  Kivtfr 

rio  Wr»rk«,. 

Owwi  Hoiind   

do  

'•I'wjiHfi" 

Y'arliamfmt  HuildingM. 
do         OnmndH. . 
J'arrstioro' 


•  •  •  «  • 


t  »  «  »  « 


««*!«*• 


NatOTO  of  Worki,  Ac,  ref^red  ta 


Fir«  extingmaben 

Puaio6loA 

Uarboor,  Niool  Bock . . 

Post  office,  &c 

Kxperimental  farm 

HepoTt, 

<  >penin(i:  and  donng  of. 

Breakwater. 

Maintenance 

Wharf 

Slide*  and  boomji.   

Pout  office. 

I>redging 

HlideA  and  booms 

r>redjfe 

T«Uififraph  service.   

Post  office 

Harbour 

Piers 

Public  boildinffs. 

Wharf 

Post  office. 

Nanaimo  harboor . 

Harboor 

Clearing  channeL 

I>rBdge    

Registrar's  office. 

Pier 


Post  office. 

Navigation  opens,  &c 

Telegraph  service. 

do  do      

Improvements. 

Department  of  PaUic  Wortu,  1841  to  1892. 

do  do  

Pier. 

Bridge 

Dreoge 


Telegraph  service. 

Post  office 

Public  boildtng. 

I)am|  &c - -. 

Hawdust. • 

Central  Experimental  Farm.   

Cnstom  house 

}<3aH  Block,  Departmental  Buildings 

(geological  Musermd 

Ck>vemment  House 

Major's  HiU  Park 

Parliament  Buildings. 

do  grounds  

Post  office 

Printing  Bureau. 

Public  buildings.  &c 

Supreme  Court  Building 

West  Block,  Departmental  Buildings. 

Victoria  Hall 

I>ee{)eninff  Mille  Isles  Rapids 

Slides  andf  booms 

Harbour 

Navigation  opens,  &c 

I>redge 

Ottawa    , 

do     

Pier 
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XX 


XVI 
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XVIU 

xix 

Xll 


XIX 

xii 


XVI 


XVI 
XV 


xvu 
xiv 


XVll 

xvii 
xvii 
xvii 
xvii 


XVll 


XVll 

xvii 


XVll 

xvii 
xvii 
xvii 

XX 

xvii 


XVll 


7 
8,ia»42 
18,98 
5,11 
3,26 
189 
196 
15,72 
20 
16,79 
203 
9,3 
19,20 
151,203 
96 
157, 160 
3,9,263 
15,62 
16,79 
8,  L\42 
18 
11,5 
93 
16,79 
18,93 
98 
7 
15 
3,9 
196 
170,  169 
164 
17 
177 
185 
14,65 
20,92 
98 
170,  159 
11,5 
37 
15,73 
17, 19,  IM 
5,11,35 
5,143 
5,  35,  143 
5,  35,  143 
5,35 
5,  36 
5,36,143 
5,36 
5,  11,  143 
5,36,144 
5,  13,  36,  143 
5,  37,  143 
5,37 
5,37 
16,  19,  79 
20,147 
17,88 
196 
100 
143 
144 
14,65 


VI 


INDEX. 


Name  of  Place,  &c. 


Pwry  8<nind  Narrows 

Partridge  Inland 

Pfl**  Luanda 

Pnnbruke 

Pmdant  d*(>r«-il]e 

Prmdan^inh^ne 

Pmripntiary 

Pfrry'ii  Point,  N.B 

PH«*rb(ircmgh 

do  

PKf>«awa  River 

PHn4ia 

Pick* ring  (Fit^chman  h  Bay). . 
Pictou,  N.S 

do  

do  

do  

do  

Pictiio,  Ont 

Pirn     

Pinchrr  Crpek 

PilWtte 

P*nnt  Kdward 

P«Knt«  Ht,  Pi«-m», 

Pdinte  i  ValoiA 

Pr«nt«>  du  Chene 

PtJio'  IWrackii 

P«irt  Albert         

P«irta^  du  Fort 

Put  Arthur 

do  

do  

Port  Colbome 

P<irt  I>aniel 

Port  I>over 

P«rt  Kljrin 

Pf  irt  <  r«<orKe  

Piirt  HotKt ..    .  ... 

P<rt  Hope   

do  

PortJatid. 

Port  Im  Tour 

Piwt  Maitland 

Port  Selkirk 

Pijrtnuouth     

Port  Stanley 

PortrraLake 

PownaJ 

PiVWJUtt 

Prinoe  Albert 

"  Prince  Kdward  " 

Pnnoe  Kdward  Liland,  kc 

Print  inff  Bureau , 

Proprrty 

o<>  

Public  Buildings 

1^'Appelle. 

do        

i^iet 

do 

do 

df» 

do 

do 

do 


Nature  of  Work,  &c,  referred  ta 


8— Ai 


Improvement  to  channel . . 

St.  John,  N.B 

Telegraph  lines,  &c 

Post  ofiice,  &c  . . 

Barracks    

Dredging 

Halifax 

Dredging 

Piers,  &c 

Custom  house,  kc 

Dams,  slides,  Ixwms,  &c  . . 

Post  office,  &c 

Dredging    ...       

Harbour,  dredging,  kc  . . . 

Marine  Hospital 

Navigation  opens,  &c 

Quarantine  station 

Post  office,  &  c 

do  

Below  Quebec 

Barracks 

Pier 

Dredging 

Removal  of  reef 

Wharf 

Shediac  harbour 

(Jenerally  

Dredging 

Slide  stations,  &c 

Post  office,  &c 

Harbour 

Navigation  opens,  &c 

Post  office.. 

Wharf 

Navigation  opens,  kc.    . . 

BreaKwater   

Harbour 

do      

Pier,  &c 

Post  office,  kc 

do        

Canal,  kc 

Harbour 

Pier 

do 

Navigation  o|)ens,  kc 

Pier 

do 

Public  buildings 
Court  house,  &c 
Dredge 
Subsidy..  ... 

Report  on 

PtirchaAed 

Leased 

Generally 

Immigrant  building,  kc, 

f  ^urt  house 

(fullers'  office 

('itadel,  &c 

Kxamining  warehouse 
Harbour  improvements . 
Navigation  ojiens,  &c.    . 

Post  office   kc 

Telegraph  Herviiv. 

•  • 

vu 


XVII 


XVII 


XVII 


XVII 

xvii 
xvi 


XVI 

xvi 


xvn 


xvii 


XVII 

XV,  xvi 

XV 

xvii 


Xll,   XVI 

XV,  xvi 
xviii 
^  xvii 


XVIll 


XIX 


XV 


XV  I 

xix 

xix  . 
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17.88 
28 
21 

5,  11 
17 

17,89 

3 

19 

154 

11.37 

20,  149 

6,37 

19.89 

18,68 

3,9,26 

176 

3,26 
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16 

17 

15,52 

19 

16 

10,80 

73 

40 

19,  89 

148 
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17.89 

1!)6 

6,  U 
16,80 
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17.89 

14.66 

14.66 

7.  19,  89 

11,6 

9,  3 

14.67 

14.66 

15 

17,89 

196 
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15.  52 
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96 
21 
144 
218 
218 
7  6 

7,  13.  11 

7,  13 
4.  31 
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4,  10,  31 

21 

176 
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..  lAn<iioffi« 

13 
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18 
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7,41 

..  Court  houM 
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159 
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16,  W 
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16,82 

:  ■  1 '  7^Z^T  '".""T  ""  :.;■::■:::::, 

IB 

16.82 

15 

■    xixx 

10,83 

30 

Station.  Ottawa  River  slidea   

im 

..  Harbour 

11.1.11.-..  N.-rtli 

-..Brw.ltwati'r 

l.^i53 

IS* 

Mii.V.in.- . 

...Public  building 

H«i"'im.V  \IMrut 

xvii 

' 

:.iw.Xv."..v.:;:::::::. ;::::;:::::. 

148 

Hnii^-i.  Ilivrr 

2*7 

6 

Kvii 

19,90 

.1'.     (l'i.int..  rhiCh.'^n«) 

.;Navigatii>nopenK.ftc 



IWt 

10.4 
1.^  74 

Sl,i,,,y.«iin 

..  Harbour 

INDEX. 


Naiw'  of  Place,  &c 


Si««ilM)o  River 

Skf^na  River. , . . . . 

Slides  and  HcK>tUH 

do  

ilo  

do  

do  

d<i  

do  

SmithM  Fall** 

Sc***!      

d»i 

Souri  ft 

dt>    Man 

Southampton.    

StHathUnt       

Stiuth  Ingoninh. 

Siuth  Sydney  (Sydney).. 
St  Alphonse  (Bi4(otville) 

St.  Anieet 

St*».  Anne  de  la  Penwle   . 

Ste.  Anne  de  Sorel 

Str.  Anne  de»«  MontM . . . . 
Ste.  Anne  du  Sagueiiay. . 

Si,  Booifaoe 

St.  Catharinfti. 

Ste.  FamiUe 

St.  Francois 

St.  Henn 

Sl  Uyacinthe.       

St.  Jt«n  d'Orlt'tann 

St.  Jerome 

St.  John's  <^^le. 

d«)  

St.  John  River,  N.  B .  . .    . 
St,  John,  N.B 


Name  of  Work,  &c,  rtferretl  ta 


St. 

St. 


(Negro  Point). 


do 

•lo 

do 

do 

do 

do 
Laurent. 

lAwrenoe 

do  

"St.  Louiii" 

Sc  MarvVBay,  P.E.I   ... 

St.  MaryXN.W.T 

St.  Maurice  IMfitrict 

do  . . .   . 

St.  Michel 

St.  Paul     

St.  PUcide  (OtUwa  River) 

St.  Sinietm 

Sl  Ste|»hen 

Sl  Thomas 

St.  Timoth«« 

Sk  Vincent  de  Paul 

Staff  employtjtd 

Stawl  Off 

Statement    

Ste\f^ii  . .   .• 

St*jny  M(mntain 

Sumy  Island 

Strathmy 


Improvements  to  channel . . 
do  do 

Collection  of  dues 

Collector's  Reix>rt,  &c 

Newcastle  District,  Renort . 
Ottawa  do  ao 

Saguenay        do  do 

Staff  emjiloyed  do 

St., Maurice  District    do 

Public  building 

Navigation  oi>en«,  Ac 

Po«t  office 

Breakwater 

Lands  office 

Pier 

Wharf 

Harbour 

i  Post  office,  &c 

,  Wharf 

Pier.. 

Dredging 

Pier 

iCribwork   

jWharf 

Indian  Industrial  ScIkhiI.. 

Post  office 

Wharf 

do       

Post  office 

do  

Wharf 

Public  building 

Navigation  ojienn,  &c 

Post  office 

Navigation  impmvements^. 

Cattle  (Quarantine 

Custom  house 
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CANADA. 


REPORT 


OF   THK 


MINISTER  OF  PUBLIC  WORKS 


FOR   THK 


FISCAL  YEAR  ENDED  SOth  JUNE  1891. 


8— B 


Tt»  IHm  Ej-rt'HfHvy  ih^  Right  Ilononrahfe  Sir  Fr^d^rick  Arthur  Stanley^  Baron  StnnUy 
€pj  Pr^Hton^  in  lh**  County  of  Ijuncaster^  in  thf  Peerage  of  Great  Britain^  Knight 
fwraiui  CroHM  of  the  Most  Honourable  Order  of  the  Bafhy  (r  over  nor  Genernl  of 
Cftnofin^  and  Vice  Admired  of  the  same^  d:c. 

M%Y   fT  Plka8E  Your  Excellency: 

In  compliance  with  the  requirements  of  Chapter  36,  Section  37,  of  the  Revised 
Statutes  of  Canada,  I  have  the  honour  to  present  to  Your  Excellency  the  Annual  Report 
iti  the  I>ej)artment  of  Public  Works,  for  the  tiscal  year  ended  30th  June,  1891. 

Re,spectfully  submitted. 


J.  ALD.  OUTMET, 

Minister  of  PuMir  Works. 


Ottawa,  10th  March,  1892. 
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Dkpartment  of  Public  Works, 

Ottawa,  9th  March,  1892. 


T<»  the   Honourable 


JosKPH   Aldric  OL'IMET, 

Minbiter  of  Public  Works. 

Sir, — I  have  the  honour  to  submit  the  annual  report  of  the  Department  of  t^ublic 
Works  for  the  fiscal  year  ended  30th  June,  1891, 

The  report  contains  references  to  the  more  important  w(»rks  pei-formed  under  the 
(lirectitm  and  superintendence  of  the  department,  during  the  year. 

In  the  numerous  appendices  annexed  thereto,  detailed  accounts  of  the  expenditure 
will  \ie  found,  with  rejMjrts  by  officers  of  the  department,  on  the  extent  and  nature  of 
the  services  performed,  in  constructing,  repairing  and  maintaining  the  public  buildings, 
harUiurs,  gcjvemment  telegraph  lines,  slides  and  booms,  <S:c.,  throughout  the  Dominion. 

The  works  under  the  control  of  the  department  are  : — 

BuiLDiNCJs  (Public),  their  constructi<m  and  maintenance. 

DRKixiiN'c;  AND  Drkixje  Vessels. 

Harbours  and  Piers,  their  c4>nstrueticm  and  maintenance. 

Roads  and  Brid<;es. 

Slides  and  Bo«)M8,  and  the  collection  of  revenue  thei'efn)m. 

Telecjraphs. 

Works  on  Navioable  Rivers. 

For  c<»nvenience  of  reference,  the  following  bnef  r^um^  of  the  work  [)erf<irmed  has 
lieen,  a.**  far  as  practicable,  arranged  alplialjetically  : 

ART  GALLERY     NATIONAL. 

**  MoBT<iA<nNfi  THE  Farm." — An  oil  painting  by  G.  A.  C.  Reid,  R.C.A.,  was  this  year 
handeii  over  to  the  (»overnment  by  the  Royal  Academy,  and  place<l  with  the  collection 
in  the  National  Art  (Jallerv. 

The  Duml>er  of  visitors  who  registered  their  names  during  each  fisiuil  year  since  the 
Kaller\'  was  inauguraU*^!  have  lieen  as  f(»llows  :   - 

1S82  83 8,201 

l88;i-84 9,92S 

1884  85 1 1,893 

l8(<r>-86 8,792 

1886-87 1 1,943 

1887   HH 16,.M>3 

1888-89 14,2*1 

1889  90     18,048 

1890  91   21,289 

The  curat4>r's  refuirt  is  added  hereunto,  in  Ap[>endix  N«».  12,  pHge*18t*. 
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ACTS  OF  PARLIAMENT. 

Law  Amendments.  —A  list  of  the  acte  passed  during  the  last  session  of  Parlia- 
ment, having  reference  U>  the  Department  of  Public  Works,  is  given  in  Appendix  No. 
20,  page  231. 

BRITLSH  COLUMBIA. 

BuiLDiNfiS. — Public  buildings  have  l)een  erecte<i,  extended,  impniveti,  repaire<l  or 
fitted  up  at  the  following  places  during  the  tiscal  year  : — 

Agassiz  experimental  farm,  New  Westminster, 

Albert  Head  quarantine  station,  Vancouver  immigrant  building, 

Kamloops,  Vancouver  post  office, 

Nanaimo,  Victoria  barracks. 

(.SW  Appendix  No.  1,  page  8.     Appendix  No.  2,  pages  42-43.) 

Harbours  and  Rivers. — For  facilitating,  and  for  the  security  of  navigation,  opera- 
tions for  the  removal  of  obstructions  by  dredging  and  otherwise,  have  been  carried  on  at 
the  following  harbours  and  rivers,  viz.  : — 

Columbia  River,  Fraser  River, 

Coquitlam     do  Nanaimo  Harbour, 

Cowichan      do  Nicomeckel  River. 

Victoria  Harbour.     See  Appendix  No.  1,  page  18.     Appendix  No.  3,  pages  92-93. 

CANAL. 

Port  La  Tour,  Nova  8cotia. — A  description  of  the  work  done  in  connection  with 
this  work  will  be  found  in  Appendix  No.  3,  page  67. 

CONTRACTS. 

Appendix  No.    16,  page   13,  contains  a  statement  showing  the  contracts  entered 

int<^»,  the  property  purchased  and  sold,   and  property  leased  by  or  to  the  departments 

during  the  fiscal  year. 

CORRESPONDENCE. 

Appendix  No.  11,  page  185,  shows  a  statement  of  the  official  cori-espondence  of 
the  department,  together  with  that  of  its  principal  officials  from  1867  to  the  30th  June, 

1891. 

DOMINION  BUILDINGS. 

Appendix  No.  1,  pages  9  to  13,  is  a  statement  by  provinces,  showing  the  amounts 
expended  for  heat,  light  and  water,  for  the  use  of  the  seveml  public  buildings  through- 
out Canada  for  the  tiscal  year. 

DREIKJES. 

Dreimung  Operations. — The  report  <m  the  oj)erations  of  the  various  dredges  in 
the  different  provinces  is  appended  in  Appendix  No.  3,  pages  95  u*  134. 

ENGINEERS,  ENGINEMEN,  FIREMEN  AND  CARETAKERS. 

Employes.  -A  list  of  the  engineers,  tfec,  employed  in  the  public  buildings  through- 
out Canada,  with  a  statement  showing  date  of  birth,  position,  date  of  appointment  and 
salaries,  is  added  in  Appendix  No.  4,  pages  1 35  U)  1 39. 

(,9^^  also  Appendix  No.  2,  page  43.) 
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EXPENDITURE. 

Appendix  No.  1.--Thi8  appendix   is  a  succinct  statement,  by  the  accountant  of 
the  department,  of  the  expenditure  on  the  various  services  during  the  fiscal  year. 


GEODETIC  LEVELLING. 


V 


Part  II  of  this  rep<»rt  is  a  continuation  of  Mr.  R.  Steckel,  C.  E.'s  report,  respecting 
the  determination  of  the  water  line  along  the  River  8t.  Lawrence,  between  the  cities 
«)f  Montreal  and  Quebet%  The  field  work,  including  tide  and  river  gauging,  aiul  level- 
ling operaticms,  in  connection  with  the  geodetic  levelling  of  the  River  St.  Lawrence,  was 
cr»mmenced  in  1885  and  completed  in  1888.  Prior  to  1889  Parliament  made  three 
special  appropriations,  amounting  in  the  aggregate  to  $8,000,  for  this  work.  The  technical 
office  work,  however,  was  performed  in  this  department  by  employ^  under  the  diiection 
and  superintendence  of  Mr.  Steckel,  who  attended  thereunto  in  addition  t4)  his  other 
office  duties. 

Remarks  <m  Mr.  Steckel's  wdrk  by  the  acting  chief  engineer  of  the  dejMirtuient  will 
U»  ftmml  with  the  report,  in  Part  II. 

(} RAVING  DOCKS. 

Em^uimalt  Graving  Dock. — A  report  on  the  operations  of  this  d<»ck  will  l)e 
f«»and  in  Appendix  No.  3,  page  93. 

KiNCiSTON  (tRavincs  Do<?k.  — This  work  was  nearly  completed  at  the  end  of  the 
fiscal  year.     (See  Appendix  No.  3,  Page  87.) 

Le\'I8  (iKavinc;  Dock.  This  dock  was  under  the  control  of  the  Quebec  Harbi>ur 
C<»mniiftsioner8  until  October,  1890,  when  the  department  assumed  the  manageuient 
therv<»f.  Since  then  some  necessary  improvements  were  supplied  an<l  the  tlock  kept 
in  gixKl  onler.     (See  Ap|)endix  No.  3,  page  78.) 

The  dimensions  of  the  graving  docks  in  Canada  ai*e  as  follows,  viz.  :— 


XaDi<*j*  of  I)ockK. 
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•  Htngfat  <»f  water  vari****  3A  feet. 


A  statement  giving  the  names,  salaries,  etc.,  of  imms«m»s  einploye<l  nn    tht*  >rrnving 
<U»cks  is  annexed  in  Appendix  No.  13,  page  193. 
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LOCKS  AND  DAMS. 

River  dv  Likvre,  P.Q. — It  is  expected  that  by  the  end  of  autumn  the  dam  across 
the  river  will  he  completed,  the  lock  utilized  and  the  whole  work  finished.  (See  Appendix 
No.  1,  page  16.     Appeudix  No.  3,  page  80.) 

Yamaska,  P.Q. — The  repairing  of  a  break  in  the  dam  was  not  finished,  as  the 
appropriation  was  exhausted.  Two  shoals  below  the  lock  were  cut  through,  and  16,98S 
yards  of  clay,  «kc.,  removed.  7,744  yards  of  material  were  removed  by  dredging  from 
the  channel  above  the  lock.     (^V^*  Appendix  No.  1,  page  16.     Appendix  No.  3,  page  8.3.) 

Oromocto  Shoals  ("Shear  Dam"),  N.B. — Repairs  and  replacements  were  effected 
in  connection  with  this  work  during  the  fiscal  year.  (See  Appendix  No.  1,  page  lo. 
Appendix  No.  3,  page  81.) 

MAJOR'S  HILL  PARK. 

The  contract  for  the  maintenance  and  improvement  of  Majoi  s  Hill  park  has  been 
renewed  for  three  years.  The  park  was  kept  in  good  order.  It  has  become  shady  and 
attractive,  and  a  popular  public  resort.     (See  Appendix  No.  2,  page  36.) 

NAVIGATION,  OPENING  AND  CLOSING  OF. 

Dates. — At  page  196,  Appendix  No.  14,  is  given  an  alphabetically  arranged  list 
of  the  principal  ports  of  Canada,  showing  the  date  of  the  formation  of  ice,  and  the 
closing  of  navigation  thei-eby  at  each  place,  in  1890,  also  the  date  when  the  navigation 
opened  in  1891,  «fec. 

This  infonnation  was  kindly  furnished  to  the  department  by  the  custom  house 
ofticei-s  at  the  respective  ports. 

NEW  BRUNSWICK. 

Breakwaters.—  At  each  of  the  following  places  breakwaters  wei*e  either  com- 
menced, repaired  or  extended  during  the  fiscal  ye^r,  viz.  :  - 

Andei-son's  Hollow,  Shippegan, 

Gray's  Island,  Tynemouth  Creek. 

Negro  Point, 

(*SVf>  Appendix  No.  1,  page  15.     Appendix  No.  3,  pages  70  to  75.) 

BuiLDiNCJS.-  Repairing  and  improving  the  following  public  buildings  engaged  the 
attention  of  the  <lepartment  last  fiscal  year,  viz.  :  - 

Bathurst,  St.  John  quarantine  station, 

CarletoiL,  do  custom  house, 

Chatham,  do  cattle  quarantine, 

Dalhousie,  do  marine  hospital, 

Fredericton,  do  post  office, 

Moncton,  do  savings  l>ank. 
Sackville, 

(Set*  Appendix  No.  1,  page  3.     Appendix  No.  3,  pages  27  to  29.) 
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HARBOUK8.  -Improvements  by  dredgin^i;,  «fec.,  were  executed  at  the  following  places, 
viz.  : 

Caraquet,  Richibucto. 

Pointe  du  Cli^ne,  Ht.  John  (Negro  Point). 

(N"''  Appendix  No.  1,  page  15.     Appendix  No.  3,  pages  70  to  75  and  122.) 

P1RR8.  -Extensive  works  are  in  progress  at  Cape  Tormentine  for  the  purpose  of 
forming  a  harbour.     (SW  Appendix  No.  1,  page  15.     Appendix  No.  3,  pages  70  to  75.) 

Wharves.  Two  liallast  wharves,  and  one  for  general  purposes,  were  under  con- 
**t ruction  during  the  ftscal  year  at  the  following  places,  viz.  : 

CampbellUiiu  Kingston. 

Edgett's  Landing, 

(«SV^  Apj>endix  No.  3,  pages  71-72.) 

NORTH-WEST  TERRITORIES. 

BKiLK;eri.  -  -The  Belly  River  bii<lge,  Lethbridge,  has  l)een  complete*!,  and  a  bridge 
jM*roKh  Old  Man's  River  is  in  c!ourse  of  construction.  For  particulars  nep  Appendix  No. 
3,  page  92. 

BriLDiNVis.  -  The  following  named  buildings  and  other  edifices  for  public  purposes, 
were  constructed,  improved  or  titted  up  during  the  year,  viz.  :    - 

Calgarj^  l>arracks,  Regiiia  l>arracks, 

do        court  house,  do  council  chanilier, 

Indian  Head  experimental  farm,       do  court  house, 

Lethbridge  Iwir racks,  do  ga<^l}  ^^'<^-« 

MacleiHl  do  d«>  immigration  building^ 

dc»        outposts,  do  industrial  building, 

Maple  Creek  barracks,  do  governor's  residence. 

Moosomin  court  house,  Whitewo<Ki,  immigration  building. 

Qu'Appelle  immigration  building, 

{Sf'f  Api>endix  No.  1,  jiage  6.    Appendix  No.  2,  piiges  39  to  42.) 

NOVA  SCOTIA. 

Br KAK WATERS.  The  following  named  breakwaters,  were  i-epaiiv^l,  reconstructed!  or 
extended  during  the  hist  fiscal  year,  viz. :    - 

Church  Point,  Margaretville, 

C<»w  Bay,  McNair's  Ci)ve, 

Economy,  Port  (Jeorge, 

French  River,  Port  Hcmk!, 

Harljourville,  Port  Maitlaiul, 

•loggins,  Stony  Island, 

•l<»rdan  Bay,  Walton. 

{S^r  Appendix  N«i.  1,  page  14.     Apj>endi-x  No.  3,  j^vges  5r»  u*  70.) 
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BiTiLDivos.  -The  following  public  baildin^  have  been  repaired,  improved,  extended 
or  completed  du  ri njnr  the  la«t  tiflcal  year,  viz.  : 

Annapolis,  Xew  (rlasgow, 

Antigoniflh,  Pictou  cust<mi  house, 

Dartmouth,  Pictou  quarantine  station, 

Halifax    Dominion  building,  Sydney, 

di»         examining   warehouse,      Trurr), 
<Io         immigration  building,        Windsor. 
Nappan  experimental  farm  build- 
ings, 
(S^^  Appendix  Xo.  1,  page  3.      Appendix  No.  2,  pages  25  to  27.) 

Harbo('R8.      During  the    last  tiscal  year  impnnements  were  made  to  the  under- 
mentioned harbours  by  dretlging,  pn>tecti<m  work  or  other  means,  viz.  : 
Cari^¥)o,  Pict-ou, 

Cheticamp,  Port  George, 

Mabou,  Port  Maitland, 

Margaree,  Tatamag«)uche, 

Margaretville,  Traeadie, 

Merigomish,  Walton, 

>feteghan,  Weymouth. 

(AV^  Apj)en<Hx  Xo.  1,  pages  14  and  IH.     Appendix  No.  3,  pages  .")6  to  70.) 

Piers.  --Piers  have  either  been  rec<mstructe<l,  repaire^l  or  extender]  at  the  tViIlowing 
places  during  the  fiscal  year,  viz, :  - 

r^^K^^yi  Port  Lat^mr, 

r»bster   Rocks,  Port  Maitland, 

Ogilvies,  Vict4)ria. 

(Sf*p  Appendix  No.  1,  page  14,      Appendix  No.  3,  pages  5t>  to  70.) 

Wharvkh.  -Public  wharves  have  been  constructed,   repaired  or  ext<-n<led  at  esich. 
of  the  un<lennentioned  places  during  the  year,  viz.  :-- 

Harrington,  Irish  Cove, 

fVoad  Cove,  LLsmore, 

Brule,  Little  Bnxjk, 

C'heticainp,  MerigoniLsh, 

Cribbin's  Point,  South  Gut, 

Ki'onomy,  South  Ingonish, 

(Jeorgeville,  Summerville, 

fire^t  Village,  Tidnish. 

(«SW  Appendix  No.  1,  }>age  14.      Appendix  No.  :?,  pages  M]  to  70.) 

OFFICIALS. 

Appendix  No.  9    is  a  statement  giving  the  nmnes,  with  the  dates  of  appointments, 
itc,  of  tlip  chief  officers  of  the  Department  of  Public  Works,  from  1841  to  IS1)2. 

ONTARIO. 

fjREAKWATKR.      The    extension   of  Wiarttm    Harljour    breakwHt«-r    w;is    cimipleted 

during  the  ye^r. 

(Sep  Appendix  No.  3,  page  1)1.) 
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Buildings. — Public  buildings  have  been  commenced,  completed,  extended,  repaired, 
or  fitted  up  and  improved  during  the  fiscal  year  at  the  following  places,  viz. : — 

Almonte,  Orillia, 

Brampton,  Peterborough, 

Brockville,  Petrolea, 

Carleton  Place,  Port  Arthur, 

Cobourg,  Prescott, 

(iananoque.  Smith  s  Falls, 

(Joderich,  Htratfoi'd, 

(vuelph,  St.  Thomas, 

Hamilton,  Toronto. 
Ottawa, 

(6Vp  Appendix  No.  1,  page  4.     Appendix  No.  2,  jwiges  33  to  39.) 

CiiANNBLH,  »fec. — Dre<lging  or  other  operations  to  improve  the  channel  and  facili- 
tat<»  navigation  were  performed  in  connection  with  the  following  rivers,  channels,  *fec., 
during  the  last  fiscal  year,  viz.  : — 

Clapperton  Channel,  Port  Albert, 

Kaministiquia  River,  Rideau  River, 

Little  Current,  Saugeen  River, 

Meaford,  Shannonville, 

Ottawa  River,  Sydenham, 

Parry  Sound  Narrows,  Trenton, 

Picke  ri  ng,  W  h  i  tby . 

(Sf"^  Appendix  No.  1,  page  17.     Ap})enclix  No.  3,  jjages  S6  to  91.) 

Harbours.  -The  improvement  of  the  f(»llowing  harl>ours  engaged  the  active  atten- 
tion of  the  department  during  the  fiscal  year.  A  description  of  the  work  done  at  e-ach 
will  be  found  in  Appendix  3,  pagers  86  to  91  : — 

Belleville,  Meaford, 

Big  Bay,  Owen  Sound, 

Kingston,  Penetanguishene, 

Kincardine,  Wiarton  breakwater. 

PiKRS.  -In  Appendix  No.  3,  pages  86  t^*  91,  will  be  found  a  descnption  of  the 
w«»rk  done  to  the  following  piers,  viz.  : 

Beaverton,  Port  Hope, 

Bowmanville,  Portsmouth, 

K  ings\ille,  Ronde^iu. 
Port  Elgin, 

PARLIAMENT  HILL  (i ROUNDS. 

Contract.  The  contract  for  the  keeping  and  dressing  of  the  Parliament  gmunds  was 
renewed  for  three  yeai's.  The  grounds  pix»MMited  the  usual  neat  and  attractive 
ap|>earance. 

(.SV  Ap})endix  No.  2,  page  36.) 
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HtMLDiN(;8.-  -Improvements,   repairs,   additions    or  extensions  were    made  to  the 
following  public  buildings  and  institutions  during  the  tiscal  year,  viz.  : 
Aylmer,  Quebec  cullers'  office, 

Chiooutimi,  do      citadel, 

Coaticook,  *  do      examining  warehouse, 

Frasei*ville,  do      post  office, 

(irosse  Tsle  quarantine  station,        Richmond, 
Hull,  St.  Henri, 

Joliette,  8t.  Hyacinthe, 

Lachine,  8t.  Vincent  de  Paul  penitentiaiT, 

M^mti-eal    cust^mi  house,  St.  Jemme, 

do         examining  wai'ehouse,     Three  Rivers, 

do         inland  revenue  office,        do        do      Platon, 

do         post  office,  Valleytield. 

{S^f  Appendix  No.  1,  page  4.     Appendix  No.  2,  pages  29  to  33.) 

Harboitrh.  -The  dredge  **  Nipissing  "  operated  on  the  channel  at  Lachine  and  at 
Bt'auharnois,  and  a  large  quantity  of  solid  rock,  »kc.,  was  removed  from  Point  St.  Pierre 
harbour. 

(S^p  Appendix  No.  1,  page  19.     ApjHjndix  No.  3,  page  78.) 

Laxd  8LIDK.  Tlie  River  Champlain  was  dammed  by  a  land  slide.  The  ol)struo- 
ti«»n  was  removed. 

(.SV^  Appendix  No.  1,  page  16.     Appendix  No.  3,  page  81.) 

Piers.  During  the  past  tiscal  year,  piers  have  been  commenced,  completed, 
rejMiiretl  or  extended  at  the  following  places,  viz.  :— 

Beheil,  Riviere  des  Pi-airies, 

Lake  Megan  tic,  River  Richelieu, 

Longueuil,  St.  Anicet, 

Newport  River,  Ste.  Anne  de  Sorel, 

Nicolet  River,  St.  Simeon, 

Rimouski,  St.  Timothee. 

{S^*'  Appendix  No.  1,  page  16.     Appendix  No.  3,  pages  75  Ui  85.) 

Slips.     The  movable  slip  at  Berthier  (*>n  han),  broken  in  the  fall  of   1889,  wa« 
replaced,  and  at  Kamonraska  the  old  wharf  was  replaced  by  an  inclined  slip. 
(iSV"  Appendix  No.  1,  page  16.     Appendix  No.  3,  pages  76  and  78.) 

Whabvks.— The  requii*ements  of  public  wharxes  have  l>een  attended   t4>   by  the 

department  at  the  following  plat*es,  during  the  Hscal  year,  viz,  : 

Anse  St.  Jean,  Riviere  du  Loup, 

Baie  St.  Paul,  Ste.  Famille, 

Beaupoi't,  St.  Fmni^'ois, 

Cap  a  TAigle,  St.  Jean  d'Orlean.s, 

Cap  de  la  Miuleleine,  St.  T^urent, 

Cedars,  St.  Michael, 

Coteau  Landing,  Three  Rivers, 

(rrosse   Isle,  Trois  Pist^^les, 
Riviere  Quelle. 

(.SW  Appendix  No.  1,  page  16.  Appendix  No.  3,  page^  75  tii  S5.) 
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ROADS    AND    BRIIXJES. 

CoNHTRi'iTi05,  ikt*.  -  A  detailed  ju»c<)unt  of  the  expend iture  on  rowLs  and  bridges 
will  be  found  in  Appendix  Xi*.  K  and  a  des<Tiptiim  of  the  w<jrk  done  in  Appendix  No.  .'J. 

SLIDES    AXD    BOOMS.   ^ 

CoLLWrroRji  Rkport,  -The  report  of  the  (•*»llect4)r  of  slide  and  Ixioin  dues  for  the  tiscal 
year  will   l)e  found  at  pa^  201  of  Appendix  No.  15. 

To  this  repr»rt  eijftit  "Statements  are  attache*!,  viz.  :    - 

1st*  Showinjf  the  dues  accmed  on  tlie  (Tovemment  slides  and  works,  on  tlie  River 
Ottawa  and  itn  tribataries,  during  the  fiscal  year  ende<i  30th  June,  1S91. 

*ind.  Statement  of  the  numl)er  of  pieces  of  timber,  saw-lojars,  tkc,  that  patwed  thrtmj^ 
tlie  (rovemment  slides  and  w#»rks  on  the  River  Ottawa  and  its  tributaries,  during  the 
tis<-al  year  f^ndf^i  30th  June,  1^91. 

3rrl.  Statement  of  slirlage  and  >>*¥>mage  from  Ottawa  slides  and  works,  outstanding 
,*M>th  June,  1-*<H9,  and  remaining  uncolle<»tefl  'Mhh  September,  IH91. 

Ith.  Statement  of  slide  and  bo^ira  flues  accrued  from  Ottawa  TUver  works  since  1st 
Julv,  Ij*'M9,  outHtamiing  on  30th  June,  l?<91,  and  remaining  uncollected  on  30th 
Septendier,   1^91. 

r)th.  Statement  of  outstanding  slide  flues,  <^>ttawa  district,  bimds  for  which  were 
sent  to  (^elier  ff»r  cf»llertion,  remaining  unpaid  30th  September,  1S91. 

*ith.  Statement  of  slides  and  Unim  dues  from  the  St.  Maurice  slides  and  works, 
outstanrling  on  30th  June,  1H91,  and  remaining  uncollected  on  the  30th  September, 
1891. 

7th.  St«tement  of  slide  dues  a<'crue<l  at  the  Saguenay,  outstanding  cm  the  30th 
June,  IM91,  unpaid  30th  September,  1H91. 

Hth.  Statement  f)f  flues  accrued  at  Fenelon  Falls,  On t..  cmtstanding  tm  the  30th 
June,  1H9I,   unpaid  30th  Septemlier.  1*^91. 

Nkwcastle  Diktrut.  -A  detaile<i  description  of  the  repairs  executetl,  and  a 
statement  sh*)wing  the  quantities  of  timber  that  passed  thnmgh  the  slide  is  inaerte<i 
at  page  153,  Apperuiix  No.  7. 

Ottawa  DisTRirrr.  -A  fletaile<l  report  <m  the  work  done,  under  the  direction  of 
the  department,  will  be  seen  on  reference  to  Appendix  No.  6,  page  147. 

SAf;CBNAV  DiaTRrrT.  -The  repf)rt  of  the  superintendent  of  slides  in  this  district  is 
attachefl  at  page  '2'27,  Appendix  No.  19. 

St.  MAt'RirR  Distrkt.  The  expenditure  in  cimnection  with  the  maintenance  of  the 
St.  .Maurice  district  w<»rks  exceeiled  the  appi-opriati«m  of  ;?l<),<iOO  by  the  sum  of  $1 18.53. 
Of  the  ?*5,^<()0  apprfjpriated  for  repairs  a  Ijalance  of  ?1,812.59  reuiaine<l  unexpended  at 
the  i^ni\  of  the  tisfral  year.  Details  of  the  expenditure  are  given  in  Appemlix  No.  18, 
{Mige  223. 

Staff  employed.      In  Ap|>endix  No.  10,  page  180,  is  given  a  list  showing  the  names, 
date  f»f  birth,  where  emplf»yed,    date  of  apjxnntment   and   salary  of  each  one  of  the  staft*' 
empl<»ye<l  on  all  the  slides  and  l)oom8  in  Canada. 
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SURVEYS  AND  EXAMINATIONS,  ^kc. 

Preliminary.  — Surveys,  exam iimt ions  and  reports  were  made  at  130  diti'erent 
KHralities  hy  officers  of  the  department  during  the  fiscal  year,  a  list  of  which  will  l)e  found 
in  Aj>|iendix  No.  3,  pa^s  93  and  94. 

TELEGRAPHS. 

Annual  Operations. — Two  submarine  cables  were  successfully  submerged  during 
th**  year,  one  from  Long  Point  of  Mingan,  north  shore  of  St.  Lawrence  to  Mechastie 
B«y.  Anticosti,  distance  20i  miles  and  the  other  from  Meat  Cove,  C.B.,  Nova  Scotia,  to 
the  Island  <if  St.  Paul's,  at  the  entrance  of  the  Gulf  of  St.  Lawrence,  l)etween  Nova 
Seotia  and  Newfoundland.     The  length  of  this  cable  is  20*4  nautical  miles. 

Ini}K>rtant  impn»vements  to,  and  extension  of,  the  Government  telegraph  sy.stem 
wore  also  carried  on  in  all  the  provinces  of  the  Domini<m,  the  particulars  of  which  are 
attached  in  the  superintendents  report,  Appendix  No.  8,  page  157. 

I  have  the  honour  to  l>e,  Sii*, 

Your  obedient  servant, 

A.  GOBEIL, 

Dfjmty  Minister 


APPENDIX  No.  1. 

STATEMENT  OF  EXPEl 

DURING  FISCAL  YEAR  ENDED  30th  , 
O.   DION'NE,  ACCOUNTAl 
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APPENDIX  Na  1. 

( Reference  X...  12H358.) 

Statbmest  nhowinj;  tbo  amount    expenHod  by  1 
Dominion  of  Cuimda,  <liii-ing  tne  FiBcal  Ye 


PIBLIC    BflLDIXIJS. 


AlulH-nit  Pint  Offiw,  Ac 

Annntwliii  do  

H^'hiTrhninnion  Buillling  ' 
il»     Kxaininintt  Wuvhiniiv 
Hii     Inimifrrant  Building . . . 
lUi     rvnitontiMy 

Nsiiuui  Riwri mental  Farm. . . 

Nvo-  c;iWiw  P<Mt  Office,  tx     . 

X.Tth  Hydney  (io 

f  irtwi  Muiiw  HuaiMUl 

■Io     PMtOffiw 

i\ii     Quumntinp  Htation 

Svilnrv  ISiiuth)  Punt  Office.  Ac 

rmmP-l  Office.  *c 


Wirard  Jutaiul. 


IUlhi>r»l  Po>(  UfficF,  &c 

Ciulft.m  (31.  John)  P»t  OtBcr  ...     . 

Challtuii  Vnn  OSt^v,  tc 

IWhixuie  d»  

FrwlfTicttMi        do  

Xrn'oulk  dii  

Putriilp-  iKlitnd  Qiuuuntioe  HUtion 

Portluid  PiMt  OHioi- 

Sl  .I<4iii  Cktde  Qiisnntinf  SbttK.n.. 

lb-      Ciutom  HouM-     

■id       InlwMi  Revenue  OHit* 

d»       MuHne  Hom>ital,.    .    

■h.       P<-tOfflct- 

du  ttevjn|r>  Bank  BiiilrliuK  .  . 
Sl  SlejilHOi  P.«t  Offiw,  *<■   


Caniisl  tomard   . 
8-lJ 
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APPENDIX  No.  l^Continued, 


Name  of  Work. 


Con- 

and  Im- 
provementB. 


Re|MurK. 


Staff 
and  Main- 
tenance. 


TotaL 


PT^BLIC  BVlJA)UHrS~ Continneri. 


$      Ct9. 


$      Ct«.. 


$    cts. 


^       OtH. 


Hronght  forward . . . 
Qurhrr. 


31,425  11        13,119  48        12,402  35        56,946  94 


Avlmer  Po«t  Office,  &c 

Cnicontimi  Marine  Hospital i       1,089  10 

Coatioook  Post  Office,  &c 

<  rrofwe  lie  Qnarantine  Station L5,9^  18 

HuU  Poet  Office,  &c 47199 

Joliette        do  306  98 

Lachine       do  |       7,182  50 

T^Aprairie     do  ,  5  00 

Montreal  Cortom  Hou«e,  Renewals,  Ac I       9,406  10 

do  Sanitary  Work 752  50 

Montreal  Examining  Warehouse 2,837  64 

do       Immigration  Building 

do       Inland  Revenue  Office— Sanitary  W«)rks 1,547  50 

do  do 

do       Post  Office. 3,033  40 

do             do          Electric  Lighting  Extension.. . .            962  47 
<^iebec  Citadel  Buildings | 

do      Clerk  of  Works  Office 

do      Cullers'  Office     , 

do     Custom  House 

do      Examining  Warehouse. 

do      Immigrant  Buildings | 

do      Inland  Revenue  Office 

do      Marine  Hospital 

do      Old  Parliament  Building  Grounds 

do      Post  Office. j 

do      Oueen'fl  Wharf  Building | 

do      Weights  and  Measures  <  >ffice 

Riviere  du  Loup  Post  Office,  &c.  (Fraserville) 6,226  00 

Sherbrooke  Post  Office,  &c 

Sorel  do 

St.  Henri  do  . , , 

St.  H^arinthe       do  ' 

St.  Jerftme  do  

St.  John's  do  


419  20 
6,351  60 


St.  Vincent  de  Paul  Penitentiary 30J35  32 

Tliree  Rivers  Custom  House 1 

do  Post  Office. < 

Valleyfield  do  '   


Ontario. 

Almonte  Post  Office,  &c 

Amhersthurg  Post  Office,  kc. . 
Barrie  do 

Belleville  do 

Berlin  do 

Brampton  do 

Brantff»rd  do 

Brockville  do 

Carleton  Plac«      do 
Cayuga  do 

Chatham  do 

Cobourg  clo 


14,847  30 


6,133  48 


Sanitary  Works. 


499  67 

5,116  01 

110  00 


2,777 


39  25  . . 

t»3  16 
54  97  ' 

*   ■  • 





1 . . 



i    305  50  . 



445  46 
2,812  42 



207  08   . 
1,043  37 

■  - 

2,099  93 

m8  00  .. 
123  32 
3,077  56 

•  ■  • 

2n 

312 

10 

1     22 

178 

'   1,136 

452 

59 

177 

47  '. 
21   . 
00 



01  .. 
49 
03   . 

•  • 

67   . 
00  .. 

13 , : 

95 



•  • 



265 
83 

'    810 
281 
426 

25  .. 
75  . . 

■ 

• 

14 

40  .. 
00  . 



19 


71  89 
211  15 
215  32 

99  51 


350  49 
261  01 


3  50 
61  n 


Carried  fonvard 


..r 


148,168  28   30.394  ,58  ,  12,402  36 


39  25 

1,152  26 

54  97 

15,932  18 

ATI   99 

306  03 

7,182  50 

5  00 

9,ni  60 

752  50 

3,283  10 

2,812  42 

1,547  50 

207  08 

4.076  77 
iW2  47 

2,099  93 
948  01» 
123  32 

3.077  56 
'271  47 
312  21 

10  00 

22  01 

178  49 

1,136  03 

452  67 

59  00 

6,226  00 

•294  13 

177  i>5 

419  20 

6,a51  60 

265  ^ 

83  75 

30,735  32 

810  14 

281  40 

426  00 


14,*47  30 

71  89 

211  15 

215  32 

99  51 

6.133  48 

360  4i) 

760  68 

5,116  01 

113  50 

61  71 

2,777  19 


190,965  21 
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APPENDIX  N(..  I— Continued. 


Name  of  Work. 


PUBLIC  BriLDINGS  -Continuai, 
f  >»i/rt  rio~Con  tinued. 
Brought  fcrwarri 


Con- 

Htruction 

and  Im- 

provementw. 


$      cts. 


148,168  28 
1,470  00 


2,015  n 
6,718  09 


257  01 
146  50 


4,825  32 

1,779  60 

"  22  95 


do 
do 
do 
<b. 
<U* 
do 
iV* 
fk. 
(k. 

do 

A* 
d.* 

do 

d.. 
tk. 
do 
<Si> 
d<> 
«to 

d«l 

d«* 
d,t 


11,413  54 


V'  irnw^l  Ftmt  Office,  &c 

Ihiuda*  do  

iimlx  do  

i  rttnanoque  Ciuitoni  Houi«e ... 

« »««dericn  P<»t  Office,  &c 

(vuf*l(th  d«»  

Hjuiiilton  Immijmuit  Building 

dn         Post  Office 

KingHtoo  Civil  Service  Kxamination  Office 

Kinpiton  CuMUnn  House 

ci*i        Military  College,  new  dormitory 

fl<i        PenitCTitiary 

i\<*        Pout  Office 

Lindsay  do  

I^mdoo  Civil  Service  Kxamination  Office 

H<  1      Cuittom  HtHwe 

do      Immigrant  Building 

d*»      Infantry  School 

*\t*      Military  Buildings.    

d*i      Port  Office 

Napaoev       do         &c 

Niagara  FaUn  Po»t  Offiw 

i  hrangeville  do  

Ottan-a  Kxamining  Warehouse 

do      Kxperimental  Farm .  .• 

(veologicai  Musetmi 

do  lighting 

<»<»vemment  Printing  Bureau 

do  do  lighting 

^Uj<>r>  HUl  Park 

National  Art  Gallery 1 

PoPt  Office 

do         lighting ' 

Public  Building*! — Kenewnng     roofs,     boiler 

houites 

East  Block,  cloeets 

do  new        vault. 

Finance  Department  .    . 

West  Blockj  new  sky-light. 

Cop|jer  roofing,  Parliament 

Building 

Langevin  Block 

do  lighting  . . 

do  Know 

Gas  and  electric  tight 

(iroimds 

d(»       re  Marshall  Wood 

Heating ' 

Snow » 

Telephonic  service 

Water 

Supreme  Court,  addition I     14,561  41 

Victoria  Hall 

P^.l»t»ke  Port  Office,  &d 9,387  92 

PrttTbonmgh     do  

t!<i  New  Custom  House    


41,846  13 


453  25 


do 
do 

do 
do 

do 
do 
do 
do 
du 
do 
do 
do 
do 
do 


3,012  74 
1,299  98 

8,458  77 
1,345  60 

1,631  23 
61,572  77 


20  00 


I 


Repairs. 


Staff 
and  Main- 
tenance. 


$      cts. 


30,394  58 

356  49 

503  75 

50  00 

55  00 


229  41 
147  85 
409  96 
18  25. 
644  49 


943  61 
36  23 
75  00 
29  00 
46  00 


95  00 

1,705  07 

263  88 

5  00 

47  67 

1,114  99 


1,955  84 
'  ii8  03 


2,251  25 
127,648  71 


2,55«»  36 


cts. 


Total. 


§   cts. 


12,402  35  I  190,965  21 


1,826  49 

503  75 

50  00 

2,070  71 

6,718  09 
229  41 
147  85 
409  96 
18  25 
644  49 
257  01 
146  50 
943  61 

4,861  55 
75  00 

1,808  60 

46  00 
22  95 
95  00 

1,705  07 

263  88 

5  U» 

47  67 
1,114  99 

11,413  54 

1,955  84 

662  20 

41,9&I  16 

2,150  85 

5,879  55 

777  43 

2,704  50 

1,804  7(» 


662  20 


2,150  85 

5,879  55 

777  43 

1,804  ?l) 


1,(C>5  40 

875  00 

19,265  74 

5,935  21 

59^925  88' 
1,176  11 
3,218  75 

15,017  19 


46  00 
26  13 


73  73 


9,062  23 


130,661  45 
1,299  98 

8,468  77 
1,345  60 

1,631  23 

64,132  13 

l,a^5  40 

875  m 

19,256  74 

5,935  21 

20  00 

59.925  8>* 

1.176  11 

3,218  75 

15,017  19 

14,607  41 

26  13 

9,387  92 

73  73 

9,062  23 


("an#<l  forward !  32t»,44»9  «?   171,8:m>  28   13tM3i;  3*i   <i31,455  67 


a 
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APPENDIX  No.  l^Continued, 


Xauie  of  Work. 


PUBLIC  BriLDINiiH-Con/mwfr/. 
On4(i  rio — Concluded. 
Hnmght  forward 


Petrolia  Pout  iMfice,  &c    

Picton  do  

Port  Arthur  Inimifirant  Building 

do  Poht  CMfic-e,  &c 

Port  Colbome       do  

Port  Hope  d«)  

Pre«cott  d<)  Ac 

Rideau  Hall 

do  Fuel  and  light 

do  Lighting  >few  Edinburgh  street. . 

do  Renioval  of  snow 

Seaforth  Ptmt  Office,  &c 

St.  CatharineH  Pont  Office  ...      

St.  Thomas  do  

Stratford  dci  

Strathroy  do  ....    

Toronto  Civil  Service  Examination  Office. ... 
do      Cuatt»m  House,  Sanitary  Works,  &c. . 

Drill  Hall 

Examining  Warehouse . .    . . 

Immigrant  Building 

Inland  Revenue  Building 

Military  School   

Po«t  Office 

do        


do 

do 

do 

do 

do 

do 
Trenton 

Walkerton    do        

Windsor  Inland  Revenue  Office 

do        PoHt  Office,  &c 

Wfiodstock        do  


Manitohii, 


Brandon  Experimental  Farm 

do        Immigrant  Building  

do        Post  Office 

Minnedosa  Immigrant  Building 

Public  Buildings  generally •. . 

St.  Boniface  Indian  Industrial  Sch<K)l 

St.  Paul  do  do  

Stony  Mountain  Penitentiary 

Winnipeg  Clerk  of  Works  Office     

do        Custom  House 

do        Dominion  I^nds  Office 

Examining  Warehouse 

Fort  Osborne,  Military  Buildings. 

Immi^rrant  Buildings 

Intelligence  Office 

Post  (iffice    V 

Savings  Bank    


do 
do 
do 
do 
do 
do 


North- Went  Territories. 


Bitttleford  Mounted  Police  Barracks 

do         Registrar's  House  and  Office , 
Big  Bend,  ^lounttni  Police  Barracks. .    . 


C<in- 
struction 
and  Im- 
provements. 


Re{)airs. 


$    ct». 


$    ctt*. 


Staflf 
and  Main- 
tenance. 


Total. 


$     cts. 


329,469  03      171,850  28 
4,053  71 


12  00 

70  00 


29  35 


18,554  52 


5  40 
119  25 


*     cts*. 


180,146  36      631,455  67 


20,152  39 


11,349  25 


2,186  5? 

137  00 

4,338  90 


60  25 

86  70 

127  49 

153  80 

152  43 

539  82 


218  12 
41  78 
78  04 


4  77 

5,767  41 

2,072  21 

15,497  42 


im  81 
3  00 


\m  00 

317  25 

10  00 


13,181  97 
21^069  90 


341  60 
26<V95 


8  25 

696  00 

1,333  41 


2,23(»  55 

257  81 

440  42 

5  75 


128  07 
16,290  25 


Carriefl  forward 


1,176  38 


tm  17 

13  00 

1,351  69 

30  (io 


7,402  »> 

89'58 


8,000  a> 

200  00  ' 
475  00 


1,022  10 


447,342  32  t   207,814  34  i   139,833  46 


4,<»53  71 

12  00 

70  00 

29  35 

5  40 

119  25 

18,554  52 

20,152  39 

8,000  m 

200  00 

475  00 

60  25 

86  70 

127  49 

153  80 

11,349  25 

152  43 

2.725  34 

137  00 

4,557  02 

41  78 

78  04 

4  77 

6,3JJ9  22 

2,075  21 

15,497  42 

160  00 

317  25 

10  00 

13,181  97 

341  60 

21,069  90 

256  a5 

1,022  10 

8  25 

695  00 

1,333  41 

2,236  .V> 

257  81 

440  42 

O  4.> 

128  07 

16,888  42 

13  00 

1.351  6a 

30  65 

7.402  3r> 

1,170  as 

89  .58 

794,91m)  12 
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APPENDIX  No.  1— Continued. 


Name  of  Work. 


Con- 
struction 
and  Im- 
;  provementa. 


ITBLIC  BUILDIXC;S-Con<inM«/. 
North-Wfk  Territarirs — Ckmcluded. 


$      C't«. 


Brought  forward [   447,342  32 


•  •  •  • 


8,413  56 


50  45 

2,619  16 

154  13 


1,601  97 


3,000  00 

300  66 
9.461  71 


654  00 


Birtlt*  Immigrant  Building 

B«ill  H  He«d  Mounted  Police  Barrackit      

Calwy  Cl«Tk  of  Work*  Office 

do      Court  Houite,  ilaol,  KegiHtry  Offtce,  Ac 

do      Immigrant  Building 

do      Mounted  Police  Ba^racki)  

d<»      Podt  Office,  Cu8t«>m  House,  &c 

Coutt«  Mounted  Police  Barracks 

KdmcmtuQ  Crown  LandK  Office,  Ac 

do         Mtmnted  Police  Barracks 

Fort  Macleod  Custom  House 

do  Mounted  Police  Barracks. 

Fort  Sankatchewan  do 

Indian  Head  Kxiierimental  Farm 

Lrthbridge  Hospital 

dc»  Mounted  Police  Barracks 

Maple  Cre^k  do  do         

Mmicine  Hat  HcMpital     (Jovt  iirant 

do  Mountt-d  Police  Barracks. 

Milk  River  do  do 

Mfirwr  .faw  r«iurt  HnuHe 

MfXMumin  do  

do        Mounted  Police  Barracks 

do        Ptwt  Office 

Mounted  Police  Barrackit-  Fire  extinguishem. 

X<jrth  Alberta  Refli»tr>'  Office 

Pmdant  d'Orville  Mounted  Police  BarrackH 

Pinclier  Creek  do  do         

Prim>*  AlWrt  Court  HotiHe   

do  Crc»wn  I^nds  Office  

do  Mcninted  Police  Barracks 

tlo  Registrar '.s  Office 

Pul»lic  BuildingH  generally 

<iuA  Iff lelle  Court  House .    . .  •      I 

oo         Iromi^prant  Building I 

R»^  De**r  Industnal  School ' 

R*«ina  CWk  of  Woik's  Office 1 

do      Ctmrt  Hou**e ■    

do        <taol,  water  HUpply,  KttingK,  Ac.        9,750  92 

Crown  Landfl  Office 15*5  6f) 

I nmiigrant  Building 

Industrial  School 10,320  65 

«;af>l.  Cottage**  for  Officers 4,940  70 

<  Jaol  and  Lunatic  Asylimi 

Lieut, -<5ovemorV  new  Residence |     21,067  97 

do  old  d(»        

Mounted  Police  Barracks 

North-Wtwt  Council  Chamber 6,375  08 

PtwtOffice 

Riding  Hall 

Stand  Off  M<iimted  Politt*  Barracks ; 

St.  Mary  *  do  do        ' 

Tt«ichwotid  do  do  [ 

Whitewood  Immigrant  Building 

Wt*«i  Mountain  Mounted  Police  Barracks 

Writing-fm-Mtone        do  do         


2,084  68 
177  26 


Staff 
and  Main- 
tenance. 


^    cts. 


207,814  34 

276  a% 
i)3  24 
14  50 

1,056' io 

6,620  07 


do 
do 
fto 
do 
du 
do 
d<» 
do 
<ki 
do 
do 


I 


S    ct*« 


139,833  46 


34  91 

125  91 

6,393  96 

3,012  0!) 


32  75 
2,584  82 
3,885  06 


11  20 
15  83 


16  00 

19  60 

212  42 

40  50 


MM  00 
34  00 


67  70 
593  20 

60  (M  I 
8»4  03  I 
886  21   t 


267  85  i 
132  00 


15  75  , 

m  Ho 
r,964  47 


10<;  62 

8  00 

1,(W»  90 

85  83 

7<)  00 

i:vi  50 

75  94 
6  10 


.  („- 


3,161  58 


Total. 


'S     ctt«. 


7iH,MitO  12 

276  95 
t»3  24 

14  50 
8,413  56 
l,aV)  19 
6,520  07 

50  45 

2,619  16 

154  13 

34  91 

125  91 

r»,393  96 

3,012  09 

1,601  97 

32  75 
2,.584  82 
3,885  06 
3,000  00 

11  2i} 

15  83 
300  00 

9,461  71 

27  00 

6  00 

654  00 

16  00 
19  60 

212  42 

2,125  18 

177  26 

34  00 

3,161  58 

67  70 

5«»3  20 

(iO  64 

834  03 

8«6  21 

9,750  !»2 

463  45 

132  00 

10,32<»  65 

4.940  70 

15  75 

21,*W7  97 

iifYi  85 

7,1H•^4  47 

6,375  08 

106  62 

8  00 

1,(W9  9»» 

85  83 

70  00 

IM  50 

75  !M 

6  10 


Carrie*!  forward 528,510  16  1   246,731  93  |    142,!n«.5  IM      9lM»:<7  13 


^'.pt:2fi)LS  S'..   l—'?jnnitufi. 


■w,nn  -3     :(i'-»-. .-+     ■'i-'.-jsT  u: 


,-i 
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APPENDIX  No.  \. --Continued, 


Nanie  of  Work. 


PIBLIC  BlILDINGS-ron/mufrf. 

BnMight  forward 


Salane>4 
!        of 
>  Kngineers 
K  \  PEN'  I  »rrf  HE  ON  Acx-of  NT        &c. 
^M£nvl(•E«  MKKnoNEi>.    ' 


Supplies 
for  En- 
gineers, 
&c. 


Nora  Scotia. 

I 

Alutierst  Punt  Office 

AnnapoliK      do        

Antigcmi^h     d< 

Arichat  do         

Bttdd«k         do        

HaJifax  ApiiraitH^r'a  ()ffic** 
do  Dominion  Build- 
tngH 

Halifax  KxaminingWare- 
b^mM*      

Hal  if  at  Immigrant  Build- 
ing  

»ir  Ulaitfow  P<»t  Office. 

North  Sydney        do 

Pictoa  Marine  Hospital . . 
di»      Poat  Office 

^wth  Sydney  Po«t  Offiw. 

Tniro  do 

WiDd»<or  do 

Yarmirtith  do 


Prinre  Edaxtnt  I»tand. 

Charlottetown    Dominion' 

Building 

Montague  Pont  Office .... 
Summenude      do 


Nt  r  Brunswick. 

Bathuriit  Pout  Office 

Carlrton  (Sl  J»ihn)  Po«t 

Office    

Chatham  Vimt  Office 

Dalitouitie         do          .... 
Frederictofi     do         .... 
Mimcton          dc*         .... 
Newcastle        do           .... 
P'irtland  do        


$      Ct8. 


400  00 
115  00 
409  a5 
15  00 
200  00 


400  OOt 
433  33 


400  00 


400  00 
400  00 
400  00 


1,814  21 
120  00 
400  00 


St.  John  Custom  Hou**e. . 
do        Marine  Hu«pital 

do       Penitentiary 

d«i        Port  Office 

(It*       SaWnfpt  Bank. . . 

SC  Ste|iheM  PoHt  Office. . 

SaM«»x        do 

W<aj()«ti«^-k     d<» 

Carried  forward  . 


1,820  04 

460  66 

1,205  00 


400  00 
400  00 
433  dOi 


Heating. 


15  40j 

*6'82| 


2,067  96   72  35 

f 

600  00 


13  77 
10  95 


4  03 

•  •   • 

11  36 


31  45 

9  95 

13  54 


400  00  10  74: 

100  00  

130  00   

233  31,  24  98 

400  OO  4  10 

400  00  13  75 

400  00  66  45 


35  11 
1  45 

50  54 


0  Ii6< 


$      CtK.      ^   CtS. 


259  50 
74  21 
97  02 
84  00 

108  00 


912  59 

249  38; 

116  m 
145  00 
166  OOl 
112  56 
149  15 
100  oo! 
136  00 
224  88 
210  00 


557  61 

71  50 

219  86 


454  00 

34  47I 
118  341 
190  00 
324  (X^\ 
IW  82 

av*  411 

30  07| 

1,447  40 

598  30' 

49  40 
607  95j 
255  43' 
132  50 
158  19 
IIM  75 


Con-  i 
struction 

and  I  Reijairs. 

Improve-  ; 

mentH.  I 


V  • 


staff 
and  Main- 
tenance, 


Totals. 


$    cts. 
578,368  31 


$  ctH.      $  ctH. ; 


$      CtS. 


249,931  50;  142,995  04'   971,284  a5 


Lighting. 


Water.    Totaln. 


221  42 

6  82 


12  88 
9  20 

3,047  10 

51  40 

214  80' 

243  47, 

23  21 


279  41 
94  00; 
328  15' 


I 

I 

1,188  87 

26  00 

42  84' 


40  75 

118  75 
63  (N) 
11  05 
441  18 
.V38  09 
276  ifO 


133  34 

266  70 

6  25 

2,149  59 

75  61 

501  (M) 

11  75 

160  00 


26  91  . . 


33  34 


325  00 
91  00 


100  00 


30  00, 
50  00 
72  00 


168  75 


12  00 


SO  00 
167  50 


«>86  70 
46  89 

564  48 
17  02 
61»  00 

34  (M> 


$  CtK.   J*  cts.;   ^  Ct«. 


81M;  32 
222  r>5 

508  01 

99  00 

320  88 

9  20 

6,425  00 

81H  78 

3S\  72 
902  24 
633  49 
112  56 
576  (Mi 
100  00. 
849  44 
768  88 
1,021  51 


3.760  81» 
227  45 
67«i  24 


!I05  49 

365  22 

311  34 

459  34 

1,199  a3 

1,317  16 

1,100  86 

30  07 

4,122  59 

913  :u 

505  <M 
4,577  5t> 

348  Ot> 
1,103  10 

570  V4\ 

822  U5 


15.2445  50  3»1  40   9,145  26    10,6<M  14   2,497  (Wl  37,884  98  971,2H|  H,% 


'J> 


-tHl 
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APPENDIX  No.  1-^Continued. 


Xain«  of  Work. 


Con; 
Ktruction 

and 
Improve- 
ments. 


PrBLIC  BUIL1)IN(;S  -Con^intierf. 
Brought  forward 


$     ct**. 
578,358  31 


Staff 
Re{)air8.    and  Main- 
I  tenance. 


TotalM. 


$      CtH.  ^      Cts.  $        CtH^ 

1 

249,931  60  142,995  04   971,284  8.> 


KXPE.NIMTlttK 
o\    .\CTH>INT  8KRVICKS 

Mkntionkiv  Con. 

Ontario — Concluded . 

Brought  forward. . 

<iaiiaiKique*PoHt  Office   . 
i**tftfricn  do 

<Suelph  do 

Hamilton  Custom  Houxe 
do       I>n]l  Hall  . . 
d<i        Po«t  Office  . . . 
Kingnton  Ctwtom  Hou»«e. 
do    Examining  Ware 

hoUMe 

do    Inland     Revenue 

Office 

tio     Military  College 
«Io    Pcwt  Office     . . 
Lindflay        do 
I^mdoii  Ctwtom  Htiuwe. . 
Ai       P<i*»t  Office  . . . 
Na(jane«<        do 
Niagara  Fall*  Po«t  Office. 
Orangeville  do 

tHtawa  Experimental 

Farm 

d(»      Langevin  Block . . 
«lo      Pc»t  Office,   .... 

Pt-mliroke  Pout  Office 

P»<ertM>ro'         dc»         

Port  Arthur      do         

P<irt  C<»U»ome  do         

P<jrt  Ho|ie         do 
Pre«cott  do 

do  Custom  House. . . 
St.  Cathaiineit  Po«t  Office. 
Ht.  Th<iauMi  d<i 

Stratford  do 

Strathn>y  do 

TfHtjnto  Aiwiflt.    R««eiver 

<  General  V  Office 

TimmtoCintom  House.    . 
do      Dominion   Build - 


SalarieH 

of 
Engineers 

&C. 


$      ctM. 

32,148  55 

100  00 
400  00 
400  00 
600  00 

m)  00 

1,022  50 
44!  80 


1,408  00 
125  74 
400  00 

1,000  00 

(iOO  00 

400  00 

400  00 

,      400  00 


SupolieH 

for  En- 

gineent, 

Ac. 


Heating. 


J5     CtM. 

829  55 


49  28 
38  01 


7  63 


$      CtM. 

23,883  70 

76  00 
212  50 
210  09 


Lighting. 


$        CtK.  I 

22,731  77  i 

211  50 

39  56. 

236  80 

1«  30] 


1,010  00 
186  00 


1,523  40 
103  80 


Water. 

$    eta. 
6.921  55 

""'28*08 


52  40 


5,848  57 

254  42 
400  00 


240  00 
400  00 
196  65 


400  00 
400  00 
IWO  00 
283  30 


21  00 

1  50 

19  30 

7  75| 
18  45i 
44  581 
11  90' 


76  13 
99  36| 
574  56: 
592  12 
154  00 
258 
173 


75 
19; 


246  75' 


421  40 
112  44 
301  H5| 
613  40 
103  80 
75  4li 
145  98 

143  44; 


65  13 
io  65 


34  IH, 
18  551 
24  63 


640  00 


•to 
flo 


ing» 

Examining  Ware- 

hotiiie 

Inland     Revenue 

Office 

do      P<*t  Office    

Trtmum         do         

Windmir        do  


14  33 

28  29| 
21  OOi 
24  02 


329  66 

143  1>2 

17  50 

V16  2.*>j 
223  oOl 
220  8.'ij 
131  25; 
252  96 
348  (iO 
362  12 
192  29 


258  45 

82  ro 

321  45 


27  30 

164  00 

7  00 


12  15 


413  74 


160  60 
374  10, 

aVi  00, 
13  47I 

1(K)  35 
107  00 


5,599  X> 

5  36 

1,131  501 

400  00 

1,<IOO  00 


I  I 

»» 871      805  »;' 


2  50 
10  68 

4  00 

3  00 


262  33 
720  34 i 
125  OOl 
453  50 


30  84 

l!fi  76 

1,121  11 

343  m 

698  71 


1,000  00 

76  80 

6  OOJ 

157  72 

56  26 

i06  66 
60  00 

77  23 
12  50 


75  00 


57  00 

40  83 
63  00 


23J»  57 

884  82 

112  OOj 

11»9  11 
325  59 

Ki  20 


Total. 


$       CtM. 

8I»,515  12 

387  50 
701  34 
912  IW 
734  30 
360  00 
4,563  43 
413  40 

6  00 

210  12 

1.468  <¥)' 

700  53 

613  30 

2,000  71; 

1,873  27 

753  48 

791  29 

731  07 

i 

3SW  21 

5,913  70 

258  45 

676  73 

940  37 

17  50 

458  49 

H06  iK'*' 

449  13 

131  25 

884  Wl 

1.191  82 

1,4<M  12 

513  08^ 

100  X\ 
1.403  46 

I 
8K4  82 

6.584  42 

(Uri  <Nl 
3.:v»9  22 

872  0»» 
2,2:<7  41 


Carrie.!  forward...     57,670  74   1,35J)  59    32,912  32        31,314  46    10,571  215  133,828  37      971,284  K.% 
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-wmctiun  !*t»S 

and  IU>pMrv    wad  Main-        ToOL 


SiUnHi    Snpplif 

MEvniFSEn— O.n.        — . — — 

JfiHitw.1.  S     .roL     4    TO.        «     .tfc  *      eta.        -*     ^-ts.        «     it^ 

Bnmi^I  forwarrL.        .T.-Jro  7+.  I.3oB  I'M    3i:il3  ffl:        JL^+  «*    I'l.-TTl  ai   ISS-XfeST 


Luil><Hfi«-.                                  .    .  till  ml  lilt  INI 

.-<<.iirTS  Dom.  Litmin  'Mi't-  .-«  <i|  :»i  HI 

\Vlimi;j«'.^b«on>  Hmw.                             I.-,  iJil  r^2  :«  *S  te            «  3U         ■«  Ui 
.1..      Di.rmm.>n    Unds 

SIS  »  ?t              -                3i2  iH 


" 

Nmwo(  Work. 

1TBI.TC  BUILDINdS- 

Bni»ght  furwud    .- 

»al>ri« 

of 

KXPEMIITt-KI 

>'•*    AlWlLST  SeRVK-KH 

*c. 

MiwnoNKii-  Can, 

S.,r\k  ■  WrtI  TrrritoritM  ■ 

»    CU 

Coocludwt. 

Bruuifhlfoni-wd.., 

st>,mi  411 

L.-thbri<V<-    Duni.   Undti 

M-ilidnr  H«t  inteHigv-nce 

M.««nin  Ornri  Hon,*: ; 

"152  37 

1-rinn-  AlWrt  Coun  Houx- 

WOIMI 

H..          Doni.  L*nd. 

i>m«  . 

■'"    "Mc:' 

•^^A|.|><-n-  foai-  i^^' 

(Mfloe 

.to        iTTimxgtmt 

Building.... 
K«l  lWrL>oinbionLu>(li. 

(Mfiw    

K^niCoiut  HiMUf 

dn      DominioD    L«nd> 

"■■i42«) 

OBl«   

<I-i     <:aoluid  Lunatic 

Anyluin... 

(Wl  KC 

.1..      Lieut  (Jovmwr- 

aoiMMi 

)■>      f.-t  OffiO'.    .... 

T--Khw««l   D™l   Lud. 

<  nficp    

OHi« 



Nft»inio  PrMt  Oflic- 

.10<l  <N> 

i-«Offic» 

>>»    W«tmiiuil«-    Pn.1 

Office 

i;iN>  IK 

V  icfirift  ApimiuPT'*  Otfiw 

•h.         ClUOlIlHoUM-... 

*.      Pu-t  Offic-  .... 

tXiHoion  BiiiHingK  .       , 

inu«            do 

!IB  fKI 

TotJ^ 

(13,H13  M 

<~uTiH]  liH-v-mrd..   . 

APPRSDIS  So.  l—CoiUinued. 


Xunf.rf  Work. 


AXr>  KRKAKWATER.". 


2.0(M  iK    . 
.1.7*1  H 


.1.137  Hi 


:»3.740  7M    1.1.1L0M)  -lU 


an  47 

luu  si 


2,111  J3  

I 74 : 

1.315  (B  

«37,W1  31  ;  3Ki.«IU  35  i   3U7.ii90  •»    l.ail.H 
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APPENDIX  No.  l-'-Contmued. 


Xftine  (»f  Work. 


C<»n- 
Htruction 

and 

Improvf»- 

menta. 


Bnnight  fat-ward 

H  ARBOIRS  AND  BREAKWATERS- Con. 
Jfora  Scotia  — Coiicludwi 


Wreck  Co  vf-    ... 

VamM>uth 


$    ct«. 
6^7,601  21 


168  87 
7«)  9S» 


KetMiirs. 


Staff 
and  Main- 
tenance. 


$     ct».  $     CtH. 

265,8<K)  36  j   307,690  26 


■  ••••• 


1,441  41» 


Total. 


$    ct«. 
1.211,190  82 


168  87 

700  99 

1,441  49 


Priticf  Edfrard  Itktwt, 


Annanitale  Pier 

Uav  View  Pier 

IVlfaiit  Pier 

Bnw  HarlMJur  Breakwater.. 
rAUi|itieirit  Covf  Breakwater. 

(^kACtiniiM*c  Harboqr 

C^ti*!**!  Point  Pier 

Oiina  df>  

(Jr«irjrett»wn  Pier. 

liarbfitim  jnmerally 

Hickej-'i*  Pier 

Hiird't*  Point  Pier 

Ki»-r'i«  SjMire  Pier 

Mai  pet)  lie  Break  water » 

Miminef(a<4)      do        .... 
NVn  lyKulon    do  .... 

North  Cardigan  Pier 

PinettH  Pier 

P.*t  Selkirk  Pier 

P'i«nal  Pier 


I 

m  06  I 


772  87 


M8  54 


Red  Point  Pier 

Ru<tia) — North  Breakwater 

d*  >        South  do  


.«912  48 
.     26  88 


Stmrt'*  Kai*t  — Knight's  Point  Pier. 

Stevenj*'  Pier 

St.  Mar> 'm  Bay  Pier 

Sturgeon  Pier 

Victoria. 


Nrtr  Brttnstn'ri: 

CanijiJielhon  Balhwt  Wharf 

Ca(ie  T«*nnentine  Harbour 

Caraquet  Harbour 

Edgett'ii  Landing 

<rray*«i  Inland  Breakwater 

Harnrtin*  generally 

Kingy>ton  Wharf,  Kirhibwcto  River 

(hvUDido  Shnabt  Shear  Dam,  re}iairH 

Rich ibuctii  Harbour 

Rirrr  St,  »T<»hn,  Fredericton  to  Wtwdntock 
do  River  de»  Chut#*t»    do 

Ri\«^  Tobique 

J^t.  John  Harbour,  Negro  Point  Breakwater. 

Nhf«1iac  Harbour 

Shipl^fcan  Harbour 


I 

2,032  82  ' 

433  72  I 

2,832  65  I 
1,122  25  » 


1,912  82 


Carried  f coward.. 


1,487  48 
1,4!W»  82 
452  :n\ 
300  00 
4,<W8  22 
2,837  55 
8,095  57 


85  00  . 
364  69 
396  77 


129  82 


372  62 

1,224  12 

200  00 


249  97 
118  24 
199  99 
247  14 
550  71  ' 
393  50 
76  63 
198  71 


28  60 
700  6S» 

939  36 


:^699  82 

VMi  «» 

349  99 

87  50 

613  81 


I 


499  I»5 


1,562  41 


4,m9  47 


85  00 

364  69 

396  77 

56  Oi; 

12!>  82 

772  87 

372  62 

1,224  12 

200  00 

1,562  41 

249  97 

118  24 

m»  m 

247  14 

560  71 

393  50 

76  l» 

198  71 

548  54 

28  60 

700  69 

93S»  36 

3,6,99  82 

199  96 

349  9!» 

87  50 

613  81 

715,8.Vi  ir,      279,-3W  43  ,   314,2l»2  14 


2,032  82 

48,.'<riH  9i; 

433  72 

2,832  <k% 

1,122  2:> 

4.1M9  47 

I,!H1»  82 

l'r»  *X, 

1,4S7  AS 

\,VX)  82 

452  5<i 

30n  OH 

4,688  22 

2.8.-^  .V. 

8, flic*  .'i7 

1.  **!»,;«:<  xi 

\ 
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APPKNDIX  S;.  l—'.^oniinued. 


Itrminhi  frirwiutt. 
H\KTUII"I{«  .\y\>  BRKaKWvTERS- 


n  43    ■.a-L-Jsa  u  i.ji».£s  13 


\nw,.  t.  Fj»i 


r  TaflnniMW  Pior. ,. 


il  i*iiT 


■Stall,  .n  Wliarf 


].:»>  iM   . 

....               l.JSi 

-..JIB 

:mh>  ijo   . 

juu 

l.*;0  3B 

:Mi  iw 

146  i«           UiM3 

-.31  ■« 

.-31 

.        .    ..                   a.H«3«H 

i<163 

■JO  '«    . 

*4  ■■!     . 

:»H 

I.'fle  7>    . 

<.uiw  ii.t 

iiWO 

-U  <i3 

1..-^«  •m    . 

Il.iWl  -25 

IL'"1 

r.ine  w   . 

■*,a3r  'Kt       -^laJr 

■m  -3 

741  :« 

i.iaB 

*  :w 

s.iai  21 


7411  4« 
iflW  23 
I'JT  73 


Hiwlginii. . 


I,>i»>  2S    

3..-|il7  73    ...    ' '. 

■mMf  Iff      3(IH,M«J  41       313.442  3; 


.*"t->,V'**t 
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APPENDIX  No.  1    Continued. 


~] — 


Name  of  Work. 


Brought  forward 

HAKBOl'RS  AND  BREAKWATKRS  -Con/inu«/ 

Qurbec    Concluded. 


Ste.  Anne  dvm  MonU  Pier .... 
Sir.  Anne  du  Saguenay  Pier  . 

St.  Anioei  Pi*T 

Su  FainiUe  Pier 

St.  Fmnfota,  I»le  d '(Orleans.   . . 

St.  Jean.      

SL  Laurent 

Sc  Michel  de  BellechaHse  Pier 

St.  SinM^m  Pier 

St,  Timoibee  Pier 

Thrve  Rivem  Pier 

do  Harbour 


Con- 
■truction 

and 
Improve- 
ments. 


Repairs. 


Staff 
and   Main- 
tenance. 


TotaL 


$ 

CtH. 

$ 

Ctii. 

983.118  07 

308,880  41 

5,000  00 
2,498  96 


6,263  56 


Tniw  Pit«t«>le»*  Pier. 


4,555  00 
9148  47 

7,081  30 
746  98 

2,989  45 


t)Htnrio. 


Hra^erton  HarUjur 

Brl]rvill«-  Harbour  Work* 

do  Dredgring 

B«g  Bay.  North  Kepjiel  

Burlington  Bay  Channel n 

r^ibmrfr  Harbour 

<rt«)rfnan  Bay — Removal  Robertison  rockii 

i  HMi«^icfa  Harbour 

Harbouiv  ( generally 

Kaminiittiquia  River 

Kincardine  Harbour 

Kmgnton  <  rraving  Dock 

do       Harbom*. 

KnupnriUe      do      

Little  C.\nTentj  Lake  Huron 

Little  Nation  River     

Mfalofftl  Harbour     

MkiUnd       do      

<kkvi1le       do      

< Hi Aabre  River 

CHren  ScnnKl  Harbour 

io  do      dredging  entrance  channel . 

P»rT\-  Sound  Narrowii 

Penetangnisbene 

Piirt  ArUmr  Harbour 

il«>  El^in         do  

iii»  Hope         do  .    . 

PortMDoutb       do  

Ridi-au  River,  dredging  North  Branch 

Ki«er  Ottawa^  Narrown  above  Pembroke 

K'lodew]  Harbour. 

HttOfpNen  River 

SiothampCon  Harbour 

Hrdenham  River. 

Tfimnttf*  Harbour 

WiartiJii  Breakn-ater 


6,475  44> 

100  00 

6,473  37 


1,528  03 


25,201  76 


219,646  53 
5,948  00 


5.390  81 
5,500  00  , 
3,286  13  I 
7,721  08  I 
958  49  I 
1,330  01  j 

30,450  60  ' 
58J)  38 
4,320  44 
4,671  82 

36,990  38 


•  I 


2,657  55 
1,616  25 

1,600  66 
5,tW6  20 
3,008  60 
95,<I0I»  a5 
8,777  44 


$      Ct8.  $      Otfl. 

343,442  33  11,635,440  81 

I 


636  10 
999  30 
748  09 
500  82 


i)99  89 


2,065  00 
4^062  57  1 

600  66 


702  04 


11,083  79  • 


1,549  82 
'  747  68 


1,000  Ui 
2,1448  30 
1.091  81 


2,000  00 


5,000  00 

2,-^  96 
636  10 
999  30 
748  09 
500  82 

6.263  56 
999  89 

4,555  00 
998  47 

7,'181  30 
746  98 

2,9«»  45 


(n475  46 

KM)  00 
6,473  37 
2.065  00 

702  04 
4,002  57 
1,528  03 

600  00 

11,033  79 

25,201  76 

1,549  82 

219,646  53 

5,iM8  00 

747  68 
5,3J»  81 
.\5<J0  00 
3,286  13 
7,721  08 

•458  49 

1.330  01 

30,4514  60 

58*4  38 
4.320  44 
4.r;71  82 

1,000  0(4 
2,!448  30 
\^m  81 

•i,r»57 
i,:»i«i 
r!.<iOi)  oi» 

l,(i<M)  Oil 
5,'MW  2«» 
3,1)118  tU) 
lO.lMW  3:» 
K777  44 


55 
25 


Carriwl  f«>n*'ard 


1.4!I8,378  47      328,76s  71»      355.178  16    2.1S1'.:«:.  42 


IS 
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APPEXDIX  3fo.   l—ContinnetL 


NaoM*  'if  Wtirk- 


and 

rrwTiCfe. 


RrpUT?!. 


and  Maiii- 


T«HaL 


BrmijifhT  forward .... 
HAKB<>rR.S  VXD  BR>LVKW.VTKILH-r,«*r/ «//«/. 

Jtff'Hitiptitt. 

R*^i  River.  ?+»in»^v. 


L49M.37H  t7 


i.TKK  7«*      350.17H  IH    ilJ«,33r>  -C 


U3H  SI 


4.1137  ?*♦ 


ynrth'W^itt    T*-rritnrtfit. 


W.uieaiia  \Hmi 


X23Si  HI 


133  74 


;iif3  HI 

i:a  74 


Cilnmhia  Ui\*-r.  alM»v»»  ( ioldpn  4,yHS*  '.*7 
tU>  ti**tWH#m  R«-\«-l»t*)k«*  iuid  Amiw  Lakt*  .l.'.Hl  43 
fU»              tiurittli     of     Ktx)tMiay      Riv#*r   and 

B'Mindarv  lim*  .  . .          5,417  -W 

Criuirlam  Rivf^ .  .                4}«  S7 

f.'oWK-han  Rivnr  ljn»f  ;#l 

K>i*|tnnuiit 'iravmtf  I>>«*k. .  2»tKfi*  HJ) 

KnuM^r  Riv*^             .  21,1K2  47 

H»rtKmi>  <  r»-n#»raUv  .                   .  .    . 

Xanaiuui  Harfniiir.  R*-nu*v.Ll  of  Ni(f»l  rrwk-  4.".»H2  ttl 
.\»*w  W't-i^tminHtf^  Wliart      ... 

Xui,me<-k*>i  Ri\»-r    .  "MW  •«» 

Sk»fmA  \i\\*T             ...                           ...  1,25.')  :t3 

\  Kt^ina  HivTtwifir  O.iKJS  "il 


1,272  4r> 


7H3  \y: 


4.HHB  ♦•T 
r>,lHl  -ti 

a  417  W> 

i.mii»  »> 

15,365  .V> 

21.1H2  47 

1,:272  ¥> 

4,1182  *>1 

7S3  117 

«Na32  r»i 


HaKFUH  ft}*    ♦iKNKRAM.'\. 


?>.:»»  'Hi 


•l.3S»  yii 


f)i>*fl)inii«r  I"<int,  \laiitmie  Pm\iiu,t^ 
itfi  «hle^^^'  ,inr1  <  >ntant> 

<l(»  Hnri-^h  ('ouimi)ia 


4.n4  70 


'It^S^iW  *2 


•iH.^WiS*  42 


17),^  l5  'A\ 


DKKDt.t.Nt;. 


Sura   Sr<Aio. 


('li»-ri«-aTii|i 
Matvoi  HarUmr,. 
I'irtnn.  r)wvHr-*  Wharf 

•  U)      Market        t\*i 
Tatamaviiu  hf 
Trara4^1>f 


:).n7  I»i 
17M  «»M 

♦ijiio  tui 
2.1»«7  70 


His.  173  «i;i 


f*r  uirf    E'hrnni   £ithtr\*f. 


H    4»;7  24 

7.L'<IH  4M 


H  7,ti7'  7*J 


Purntfl   funviini 


«  -jf^j+iy  x>  i,"**!**,!!!**  «n*    ;$r>M.;u,^  •.»2     3S7.i7'-»  ^^  i3l3.ii27  s:i 


[1891] 


APPENDIX  No.  l—Contimed. 

Nmiipof  W.irk.                                             Uid              Kei«i™.        ■ 

»r.mKhlf«->'»ni »25.H4fl  35   1,.568,109  02  |   35H,346  U2      J 

1 

JVr*  BniBj-r/iri.                                   | 

Huui-bn •1,U!I2  1I7 

-a-t.--  P..i..t 2,871  3li 

P«rv-Cnnl .t,14«  43 

Kichilnu-to        .        KIl  10 

«  7.72»  7B  , 

(IrtH-nUlv  (|irinting) 3G  39 

T..tml  Muilhii.-  Fr-ivinc-H. «»..W9  #> 

«»-'«■. 

H'-.iuharnoiik. )<],0;<2  HN 

I-cLin...                     ....               SSB  11,-. 

i«t«.  Kivt-t.  .SlH^bs  *■-■-    .             V24  1.-. 

K.i-rNio.lrt 2.Hfi7  »l 

h.»T  V>mvl» 4,72»r>7 

Su-.  Annr  d.-  U  lVr.Jt.               3.!t4G  :* 
.■*L  flarirf.-.  '  Ht*»»  RivM . .            418  73 
-s,.  M.urio-.  w„t  ci*niwl. . .       am  «! 

i;KM»u.r.> 2.07M  15 

«l).677  42 

P.»i  Albert 


.■iiviik-       f    'jisr>  wi 

ip)>  mi  my 

nliiii- 1.002  13 

utb-                    ])» <HJ 

1«-  KivM  il63  40 

»  Ri>-r                          ...  «,2S2  2< 

ring 484  3B 

(Mw-vtl (1,337  1(1 

Vlbm 1,168  -.a 

H.M.-      4K  01] 

-mu  Kiv<T,  North  Bmich. .  IW  00 

iivuivillF I,1S6  fl4 

■um    .              2,003  tMI 

tin-      .                  6^.^  «4 

H'OfrnllH \0W  m 

s 

R»iT ■I,71«ill 

ilp  Mod  Ki«>-t       .       . .   , .   .•..3M  113 

Brit i A  OJuuil.ia, 

•IT  K>vtr  ,   , , .   4,70!l  « 

Urrik  Hartiur .    .    0.97.^  H3 

Curii^  loruaid 

8—2+ 


i!i..'>:k  2i> 


20 
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APPENDIX  Xo.  I— Continued 


Name  of  Work. 


Con- 
Mtnictioa 

and 
Improve- 


Repairs. 


Staff 
and  Main- 
tenance. 


Brcjught  forward 

SLIDES  AND  BOOMS. 

Saguenay  LH^rict 

St.  Maurice  Diatrict 

Ottawa  District 

Ottawa  River,  Mountain  i^Iide $9,575  12 

Ottawa  River,  reconst'n  slide  Calumet  Falb 

Ottawa  River,  reconstruction   work*  Den 

Joachim,  Ac 

Madawaflka  River,  new  pier,  &c..   Little 

Rapid« 2,939  M 

Petewawa  River 4,089  53 

Black  Riv*»r 240  71 

Coukmge  River 308  00 

Dumoine  River 1,(528  00 

(;atineau 2,452  Oi) 


$      CtS.  $      CtM.  $      ctA. 

1,«77,6?7  22     368,345  92      3K7.172  88 


774  21  ' 


Newcastle 


COLLECTION  OF  SLIDE  AND  BOOM 

DUES. 

St.  Mauric*-  Diirtrict $1,257  32 

rntawa  Diiitrict    4,404  01 

NVwc-a«tle  District ....       190  58 


ROADS  AND  BRIIKiES. 

Ontario. 
Ottawa  Bridjfe**,  Ac. -- 

Cartier  Square  $       505  08 

Chaudi^re  Bridge 2,392  83 

do        New  Iron  Truiw  Bridge ....  2  50 

do        Bridge  Lighting 

Dufferin  Bridge 33  55 

Maria  Street  Old  Bridge     29  96 

do  New    do     

Nepean  Point 84  00 

Wellington  Street 5,470  49 


York  Bridge,  over  Orand  River 

yoHh-WcJft   Territorie*. 

Battleford  Bridge,  over  Battle  River. . . 
Belly  River  Bridge,  Lethbridge. 

Bow  do  ... 

Old  Man's  River  Bridge,  Fort  Matlen^l. 


1,061  79  ' 
9,050  41 

4,797  81  ! 

333  74 
4,995  13 


1,622  70 


17,829  65 


9,2«M  30 

16,753  21 

40  00 

2,417  88 


2,247  23 
6.638  78 


1,060  56 
17,155  67 
24,900  36 


21,233  29  ! 
1,207  n  1 


2,100  22 


5,851  91 


100  00 


TotaL 


$     Ct;». 
2,423.156  02 


4,102  00 

23,794  45- 

24,900  35 

1,061  7^ 

9.050  41 

4,797  81 

333  74 
4.995  13 


8,518  41 


21,233  29 
3,307  93 


5,851  91 


100  00 


1,622  70 


8,518  41 
17,829  65- 


9,204  30 

16,753  21 

40  00 

2,417  8S 


tele(;raph  linrs. 

Novtt  Scotia. 

TaiJe  Sable «      224  73 

Cheticamp 598  81 

Low  Point 50  00 

Meat  Cove 1,555  81 


2,429  35  3,012  W 


3,012  01) 


Carried  forward «     2,429  35    1,749,530  05     389,(>72  93      446,880  00   2,586,082  98 
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APPENDIX  No.  I— Concluded, 


Name  of  Work. 


Ck>ii' 
struction 

and 

ImpfTOve- 

mentA. 


RefiAirK. 


Bniughtforwmid $     2,429  35 

Pn'iicr  Edmtrd  1*1  and, 

f  Vinc^  Kdward  IiilMid  and  Mainland    Subsidy  . . 

Netr  BrunMtcick. 

Bay  ol  Fundy %  1,212  91 

tlAcaminac 484  02 

4  inukd  Manan  and  Whitehead 

laUnd     1,136  57 


$      CtH. 

1.749,530  05 


2,783  50  ,       2,509  53 


AnttcoHti  Island— North   Shore 

CaUe $  2.433  94 

iitxmi^  iRle  Ouar.  Station  ....         493  92 

Magdalen  Inland*. 2,117  09 

N *irt h  Shore    Towards  Pt.  au x 

KMiuimaux 

Kant  Bersimis.     4,013  81 


d4i 
do 

4;r,>'KllAlXY 


14.376  79 


2,301  13 


%      Ct8. 

389,672  93 


Staflf 
and  Main- 
tenance. 


Total 


%    cts. 
446,880  00 


%     Otfl. 

2,586,082  98 


WeHt      dt) 


3,171  20 


12,229  96 
11,677  57 


T<iCal  Tt*lefnaph  Ijines,  Lower  St.  I^wrenoe. 

Ontarut, 


•  •    -   • 


iVlee  Uland. 

Ntrrth'  WeU  TerrUorUt. 

Telejrr»|»h  lin«i  generally 

Brititk  Coiutubiu. 

AwlicToft  and  Barkerville— Reoon«truction. . 
Bon  ilia  Point  and  Cape  Beale  to  Victoria.. . 

TcuaiRAPH  SkBVICS  (tKNIRALLY    

MISCKLLANKOUS. 


69  83 


87  40 


12,917  99 
3,152  95 


Agvnt  and  oontinsencieit,  Britiidi  Columbia 
S«rve>^  and  Inspections. . . . 


doj    and  Plans  of  Govermnent  propertiew       .      . . 
Cttra  Clerks  prefiaring  returns  orderea  by  Parliament 


1,946  66  1,946  66 


2.509  53 


14,376  79 


2.301  13 


29.120  38 
287  49 

22.476  54 


18.252  M 
3,152  95 

9.460  61 


5.297  98  ,       5.297  98 
15.752  30        1^752  3i» 


294  00 
10!)  00 


294  00 
109  m 


Totals 


1.784,945  67      389.672  93      536.802  38  12.711.420  W 


WORKS  AITHORIZED  BY  SPECIAL  ACTS  - 
CF  PARLIAMENT. 


t^M^tjvc  Harbour  Improvementd. 
(irand  Totals 


:io.60o  uo 


50.606  00 


1.835,.'V45  67  ,   889.672  98 


53ls802  ."W  12.762.020  98 

I 


I>£PA&TMSNT  OF   PUBLIC   WoBKS, 

Ottawa,  5th  February,  1892. 


O.  DIONNE, 

Accountant. 


APPENDLX  No.  2. 


<1N 


PUBLIC  BUILDINGS 


THROUGHOUT  THE  DOMrNION, 


FOR   THE    FISCAL    YEAR    ENDED    SOth    JUNE,    1891, 


BV 


THE  CHIEF  ARCHITECT. 
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APPENDIX  No.  2. 


REPORT  OP  THE  OHIEP  AROHITEOT. 


Department  op  Public  Works,  Canada, 
Chief  Architect's  Office, 

Ottawa,  11th  January,  1892. 

Sir, — I  have  the  honour  herewith  to  transmit  report  of  the  vanous  work^  per- 
formed under  my  charge,  during  the  fiscal  year  endea  the  30th  June,  1891. 

1  have  the  honour  to  be,  Sir, 
•  Your  obedient  servant, 

THOMAS  FULLKR, 

Chief  Architect. 
E,  F.  E.  R^jv,  Esq., 

Secretary,  Department  of  Public  Works. 


PROVINCE  OF  NOVA  SCOTIA. 
ANNAPOLIS. 

POST  OFFICE,  IC,  BUILDING. 

This  bnikiing  which  was  described  in  my  report  for  1889-90  has  been  completed, 
titled  up,  fBmished,  supplied  with  a  hot  water  heating  apparatus  and  occupied. 
Plans,  &c.,  prepared  and  work  superintended  by  this  Department. 
Clerk  of  works,  Mr.  Chas.  Jacques. 

Contractorb  for  building  and  fittings,  Messrs.  Rhodes,  Curry  &  Co.,  Amherst,  N.S. 
Contractors  for  the  heating  apparatus,  Messrs.  Garth  &  Co.,  Montreal,  P.Q. 

ANTIGONISH. 

PUBLIC  BUILDINO. 

Sundry  necessary  repairs  were  made  and  the  outside  of  the  building  repainted. 
Clerk  of  works,  Mr.  John  E.  Turnbull. 

DARTMOUTH. 

PUBLIC  BUILDING. 

Negotiations  for  the  purchase  of  a  site  are  in  piiigres?*. 

HALIFAX. 

DOMINION    BUILDING. 

A  granolithic  sidewalk  was  laid  completely  around  the  building, 
Repairs  were  made  to  the  heating  boiler,  the  plumbing,  basement  ceiliu'jr  and 
floor,  roofs  and  eavestrouffhs,  the  drainn  were  cleaned,  the  incandescent  electric 
light  was  installed  throughout  the  ground  floor.  The  Siarine  and  Fisheries  office^ 
were  repaired,  painted,  renovated  and  carpeted.  The  Post  Office  Inspector's  office 
was  carpeted  and  the  furniture  repaired. 
Clerk  of  works,  Mr.  John  E.  Turnbull. 
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ejUMivfiro  wAmsoocwE. 


ChaiigeM  juid  iin|>r4>v«fo«i)U»  w«r4»  m^d^  to  the  hetuing  apparatiu.    The  gaoger's^ 
oMc^  wiife  iid<ib«J  to  and  improved,  %ipi  tii«  r<M>r  wait  re\ 


lUmQUAriOM   BUILDISVO. 


Thih  building  wiiich  wan  described  in  mv  reoort  of  last  year  is  completed,  fitted 
u|>,  furnished  with  elocti ic  light  and  oe4Supied, 

Plant*,  kc,  proparail  and  woi'k  Auparintended  by  J.  C.  Dumaresq,  architect^ 
Hulifux,  N.8. 

nierii  of  works,  Mr.  I>,  (hunt. 


NAPPAN. 

KXPaaiHKNTAL    FARM   BUILDINGS. 

Since  th0  date  of  my  lant  t*eport  the  plumbing  consisting  of  the  w.  c.'s,  sinks, 
<lc.,  have  been  ftupplied  to  the  taperintendent  s  residenoe,  under  the  supervision  of 
this  Depavtuiuut. 

NKW  GLASCJOW. 

PUBLIC  BUILDING. 

Some  pointing  of  stonework  and  minor  repairs  have  been  executed.  Incan- 
descent eieeti'iu  lighting  has  been  installed  in  the  offices,  and  electric  bells  and  speak- 
ing tubes  put  in  wnere  required. 

Clerk  of  works,  Mr.  John  K.  TumbuU. 

PICTOU. 

C0STOM   HOUS£. 

Kepairs  were  made  to  wallti  and  roof,  and  to  the  interior  ot  the  building  and 
heating  apparatus, 

Cleik  of  works,  M.r.  John  E.  Turnbuil. 

i^UABAXTlNB  STATIOM- 

The  groinds  were  enclosed  by  a  subs^tantial  fence,  and  a  road  made  through  the 
i^ruuruls  fivm  the  highway  to  the  hobpitai  building. 
Olerk  of  works,  Mr.  John  K.  Turnbull. 

SYDNEY. 

V\)^T  OKKICB,  AC.,  BlfILDlN<i. 

Thi&  building  Is  completed  and  occupied. 

Plans,  »\:c.,  prepared  and  work  supervised  by  this  Oepai'tineut. 

Clerk  of  works,  Mr.  T.  B.  Burchoii,  Sydney. 

Contractors  tor  the  building.  Messrs.  Connor  cV  Donald,  Monctoiu 

Contractor  lor  the  rtitings,  Mr.  Ronald  Giilis. 

Contractors  tor  the  healing  apparatus,  f  he  Cape  Breton  Foundry  Company. 

TKCRO. 

PCBLiC    BUI1.J>INU. 

The  pipe  furnace  being  out  of  repair  and  unsuitable  tov  the  consumption  oft*  soft 
coal,  was  replaced  by  two  sectional  hot  water  turnuces.  Repairs  were  made  to  brick- 
work ;    ihe  siivings  bunk  office  w:is  ^u|>piied  with  luiditional  tittings^  and   soni& 


internal  re  pairs  were  made. 

t1erk  t>f  works,  Mr.  Jobii  Vj.  Turnbull. 
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WINDSOR. 


POST  OFFICE  BUILDINU. 


Some  repairs  and  pointing  to  oatside  and  repairs  to  inside  were  executed. 
The  ceilings  were  whitened,  walls  tinted  and  post  office  screen  varnished. 
Clerk  of  works,  Mr.  John  E.  Turnbull. 


PROVINCE  OF  NEW  BRUNSWICK. 

BATHURST.     . 

PUBLIC  BUILDINU. 

The  drains  were  overhauled  and  the  discharge  end  changed  and  protecte<l  from 
damage  by  ice  or  stoppage,  the  plumbing  was  improved  and  additional  ventilation 
provided;  storm  Wishes  were  provided  lor  tiist  floor. 

Repairs  were  made  to  heating,  pointing,  and  new  glass  dial  for  clock  and  tire 
buckets  supplied. 

CARLETON. 

PObT   OPPICE. 

Owing  to  the  action  of  the  spring  tide,  water  entered  the  cellar  and  caused  the 
settlioK  of  the  tilling  and  falling  in  of  the  concrete  floor,  the  breaking  of  the  terra- 
cotta arain  pipe^,  and  the  destruction  of  the  water  closets.  The  sewer  was  relaid 
with  4-inch  cast  iron  pipe;  a  new  water  closet  was  put  in  and  a  brick  arched  floor 
constructed. 

A  change  in  grade  of  street  necessitated  new  granite  steps  to  main  entrance. 

Works  carried  out  under  the  supervision  of  >£r.  W.  J.  McCordock,  C.  E. 

DALHOUSIE. 

POST  OFFICE. 

A  plentiful  supplj  of  water  was  obtained  bv  two  outside  wells  and  an  inside 
brick  tank  with  pipe  connections  and  pump;  ana  all  necessary  plumbing,  ba*iins, 
sinks.  kCy  were  furnished  and  connected  with  the  water  sujiplv  and  drainage. 

Works  carried  out  under  the  supervision  of  Mr.  Jno.  E.  Turnbull,  clerk  of 
works. 

CHATHAM. 

Minor  damages  produced  by  neighbouring  tire  were  made  goo<J  and  minor 
ropaini  effected  under  the  supervision  of  Mr.  Jno.  E.  Turnbull,  clerk  of  works. 

FREDERICTON. 

POST  OFFICE,   AC,    BriLDINO. 

The  hot  air  heating  apparatus  was  removed  and  replaced  by  a  hot  water 
apparatus. 

Plans,  &c.,  prepared  and  work  supervised  by  this  Department. 

Clerk  of  works,  Mr.  F.  S.  Hilyarcf. 

Contractors  for  heating,  Messrs.  Garth  6i  Co.,  Montreal. 

MONCTON. 

POST  OFFICE^ 

The  tubes  of  the  furnace  being  completely  worn  out  have  been  ret uU*-!  with 
brass  tubing,  under  the  supervision  of  Mr.  Jno.  E.  Turnbull,  clerk  of  works. 
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PARTRIDGK  ISLAND  (ST.  JOHN). 

QUARANTINE   STATION. 

A  new  eDoloaure  fence  baa  beoD  made  around  the  groundrt,  the  hofiipitals  have 
heen  whitened,  and,  in  part,  painted,  under  the  supervision  of  Mr.  Jno.  £.  TumbuU, 
4'lerk  of  works. 

SACKVILLE. 

PrBHC    BUILDING. 

Negotiations  for  the  purchase  of  a  site  are  in  progress. 

ST.  JOHN. 

CATTLE  QUARANTINE. 

Sheds  and  fences,  in  accordance  with  the  requirements  of  the  Department  of 
Agriculture,  were  erected  at  the  Old  Penitentiary  grounds  for  the  cattle  quaran- 
tine service. 

CUSTOM    HOUSE. 

A  new  asphalte  floor  was  laid  in  boiler  room.  The  hoist  was  supplied  with 
larger  shafting,  new  mitre  gear  wheels*  new  platform  and  iron  braces  and  repaired 
throughout.  In  the  middle  of  the  building  the  Customs  Long  Boom,  the  rooms  of 
laikliug  surveyors,  entering  and  clearance  warehouse,  gangers  and  tide  surveyors 
had  woodwork  set  up,  plastering  repaired,  ceilings  cleaned  and  walls  aixi  woodwork 
cleaned  and  painted ;  and  in  the  south  wing  the  rooms  of  the  Marine  and  Fisheriee 
Agent,  Inspector  of  lights,  Master  and  Mates  examination,  and  those  of  the  Steamboat 
Inspector  and  Boiler  Ius{^ector  treated  in  the  same  manner. 

Bepaii-s  were  made  to  signal  mast,  heating  and  plumbing,  electric  bells,  locks, 
hinges  and  furniture. 

Works  executed  under  the  supervision  of  Mr.  W.  J.  McCordock. 

M.VA1NE  HOSPITAL. 

Kepairs  were  made  to  sewer,  galvanized  iron  roof,  closets  and  urinals^  water 
pipes,  batteries,  bells,  <kc.  The  gas  metre  wa^  changed  in  position.  Some  new  pipee 
were  put  in  bot  water  heating  furnace  and  a  portion  of  the  mains  in  basement 
covered  with  felt.  The  iron  roofs,  gutter?*,  cornices^,  sashes  and  frames  were  painted 
and  the  front  door  varnibhed . 

Work  carried  out  under  the  supervision  of  Mr.  W.  J.  McC^ordock,  C.E. 

POST    OfPICE, 

Ventilating  pipes  were  provided  from  parcel  post  office  to  main  ventilating 
>bai't.  The  two  inside  porches  of  side  dooi*s  were  removed  and  an  enlarged  inside 
pgrch  to  main  entrance  provided.  Ten  water  closets^  obsolete  pattern,  wore  removed 
an  I  replaced  by  ochers  of  improved  pattern;  new  urinals  on  all  flats  arranged  with 
acting  flush  tanks  were  put  in,  and  the  water  supply  to  biisinsand  drinking  taps  was 
taken  directly  ti*om  main  supply  fnpe.  The  '.*"  terra-eotta  main  sewer  pipe  and  ♦>" 
branches  were  removed  and  replaced  by  an  ^"  cast  iron  main  with  east  iron 
branches. 

liepairs  were  made  lo  bells  and  speaking  tubes,  hose,  plumbing,  gas,  water  and 
•^loam  pipes.  The  Chief  Inspector's  office  was  furnished  with  chaii-s,  linoleum  and 
niuLs. 

Works  carried  out  under  the  ^supervision  of  Mr.  W.  J.  McConlock.  C.H. 

SAVINGS    liA.NK, 

The  outside  brick  and  stonework  was  [>oinied.  New  iron  tops  were  fltted  on 
chimney  and  painted.  The  wood  strips  were  removed  from  outside  ot  sashes  and  the 
glas^  >ecured  with  points  and  putty.     The  division  wail  l»etween  club  and  bank  pro- 
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perty  and  the  wall  on  Cantcrbary  btieet  were  repaired  and  pointed.  Ail  sashes  and 
framefi,  as  well  as  the  flagstaff,  were  painted.  The  inside  woodwork  was  set  up,  the 
plasterinfi:  repaired,  the  ceilings  cleaned,  and  in  the  two  upper  flats  the  walls  and 
woodwork  were  cleaned,  paintod,  grained  and  varnished. 

fiepairs  were  made  to  gas  and  water  pipes,  and  new  blocks  and  halyards 
famished  flagstaff. 

Works  carried  out  under  the  supervision  of  Mr.  W.  J.  McCoixiock,  C.E. 


PROVINCE  OF  PRINCE  EDWARD  ISLAND. 

CHARLOTTETOWN. 

DOMINION  BUILDING. 

An    iron  enclosure  fence  was  put   up  around  the  grounds.    The  furnace,  drain 
and  tank  were  repaired  and  the  woodwork  painted. 
Supervising  ai*chitect,  Mr.  W.  E.  Harris. 


PROVINCE  OF  QUEBEC. 
AYLMER. 

POST  OFFICE. 

A  tower  clock  was  placed  in  the  attic,  having  one  skeleton  dial  on  the  front 
gable;  the  facing  brick  having  in  some  cases  disintegrated,  were  taken  out  and 
replaced  by  new;  a  fireproof  safe  was  supplied  for  the  postmaster's  use,  and  the 
pump  repaired. 

Plans,  &c.,  prepared,  and  work  earned  out  under  the  supervision  of  this 
Department. 

Contractor  for  clock,  Mr.  E.  Chanteloup,  Montreal. 

CHICOUTIMr. 

MABINE   HOSPITAL. 

The  dt*ain  referred  to  in  last  vear's  report  was  continued  into  the  river  and  a 
<Tibwork  built  for  its  protection,  the  grouna  and  first  floors  of  the  covered  way  were 
painted  ;  a  new  stairway  of  84  steps  was  built  and  a  new  water  tank  provided. 

Work  done  under  the  supervision  of  this  Department. 

COATICOOK. 

PUBLIC  BUILOINO. 

Storm  sashes  were  supplied  for  all  windows,  and  minor  repairs  executed. 

FRASERVILLE  (RIVIfiRK  DV  LOUP). 

POST   OFFICE,  AC,  BUILDING. 

This  building  which  was  described  in  my  report  of  last  year  has  been  in  progress 
Hince  then  and  it  is  expected  will  be  nwfed  in  by  the  coming  autumn. 
Plans,  &c.,  prepared  and  work  superintended  by  this  Department. 
Clerk  of  works,  Mr,  Elz^r  Marquis,  Fra^erville. 
Contractor,  Mr.  Alfred  Loriic,  (Quebec. 

(JROSSE  ISLE. 

gUARANTINE  STATION. 

Western  i>i pj 51  on.— Three  compartments  of  the  washhouse  building  each   24 
feet  by  24  feet  were  fitted  up  as  lavatories  and  one  compartment  18  feet  by  24  feet 
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a*  a  laboratory.  Each  lavatory  compartment  contains  6  bath  rooms  ami  8  water 
closets,  having  galvanized  iron  floor,  partitions  and  doors  and  galvanized  wire 
me^^h  ceiling.  The  baths  are  connected  with  a  hot  water  tank,  supplied  by  a  hot 
water  heater,  and  the  baths  and  closets  with  cold  water  from  a  tank  sapplied  by  a 
hand  pomp.  The  laboratory  is  fitted  ap  with  sinks,  tables,  shelving,  kc,  A  fence 
81  feet  long  was  constructed  to  render  the  entrance  to  the  women's  compartment 
private. 

Two  semi-detached  kitchens  30  feet  by  10  feet  were  bailt  in  the  rear  of  the 
police  sergeant's  clock,  and  doors  of  comma nication  made  thereto  from  the  baildin^. 
The  Protestant  parsofiage  atid  ootbaildinj^  were  repainted  oatside. 

Middle  Division, — ^The  stairway  halls  of  tbe  superintendent's  residence  were 
painted  and  a  new  wardrobe  constructed  in  one  oi'  the  bedrooms. 

The  well  house  was  renewed. 

An  addition  was  made  to  the  kitchen  of  one  of  the  boatmen. 

Eastern  Division, — In  the  5  tenements  occupied  by  the  hospital  corps  the  plaster 
was  repaired,  the  walls  coloured  and  the  ceilings  whitewashed  and  the  inside  wood- 
work painted  two  coats. 

A  wood  nhed  24  feet  by  16  was  built  at  the  east  end  of  the  steward's  quarters, 
and  in  the  rear  two  sheds  18  feet  by  12  feet  and  16  feet  by  12  teet  respectively. 

About  380  feet  of  enclosure  fencinj;,  including  two  Hmall  gates,  were  constructed 
around  the  bleach  ground,  and  a  new  winter  sa^h  and  frame  was  provided  for  the 
disinfecting  house. 

Plans,  &c.,  prepared  and  work  carried  on  under  the  supervision  of  this  Depart- 
ment. 

Contractors  for  plumbing,  Mr.  Geo.  T.  Philips  and  Mr.  James  Maguire. 

Contractor  for  the  remaining  works,  Mr.  Ferditiand  Poitras.  Quebec. 

flrLL, 

POST  OFFICE. 

The  internal  walls  were  tinted  and  the  ceilings  whit-^ned  ;  a  hot  water  system 
tor  l>uth  and  sinks  was  put  in,  and  plumbing  repaired. 

LACHINE. 

POST  OFFICI,  AC,  BUlLDINtJ. 

This  building,   which  was  de>cribed  in  my  report  for  last  rear,  is  nearly  com- 
pleted and  tenders  are  about  to  be  called  tor  the  Post  Office  tittings. 
Plans,  &c.,  prepared  and  work  supervised  by  this  Department. 
Clerk  of  works,  31i'.  Jos.  Mettayer,  Lachine. 
Contractor.  Mr.  Jos.  Fitzpatrick,  Joliette. 

MONTEEAL. 

(  rSTOM  HOUSE. 

The  old  wo<:Hlen  skylight  over  central  hall  having  become  leaky  and  dangei*ous 
was  replaced  by  one  of  iron.  Four  pan  closets  and  two  wa^h-out  urinals  were  taken 
out  and  replaced  by  closets  and  urinals  of  more  appi-oved  pattern,  having  tiled 
floors  and  marble  divisions  between  urinals;  and  the  lead  w.  c.  pipe  wa.s  taken  out 
and  replaced  by  heavy  cast  iron  pipe.  Owing  to  the  new  shed  darkening  the 
rotunda  of  the  Custom  house  and  the  engineers  kitchen,  further  gas  tittings  had  to 
he  .^uppued.  A  new  speaking  lube  was  put  in  to  communicate  between  collector's 
olfice  and  surveyor's  office.     Minor  repairs  were  made  to  hardware,  plumbing,  kc. 

Superintending  architect,  Mr.  James  Nelson,  Montreal. 

EXa3U:jriJIO    WAREHOUSE. 

The  McGill  and  Common  streets  sidewalks  were  renewed.  New  wire  i-opes  were 
put  in  store  hoist  and  grocery  hoist;  hatches  and  cage  were  repaired,  and  new  oak 
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ilooi-^  put  in  druK  hoist  and  dry  goods  boiht;  the  fancy  goods  hoist  was  provided 
'With  a  new  steel  dram  and  repaired,  and  a  now  steol  shaft  with  extra  hanger  was 
provided  for  the  express  hoist.  The  elevator  gangways  were  repaired  and  furnished 
with  new  angle  irons.  A  new  ash  waggon  and  shoot  therefor  was  furnished  and  the 
track  altered  and  stayed  with  rods.  The  galvanized  iron  gutter  in  the  middle  of 
roof  was  renewed.  The  iron  drain  pipe  of  the  hardware  department  was  renewed,  a 
new  heating  coil-  was  pat  in  for  the  assistant  appraiser  of  drugs  and  chemicals,  a 
-new  galvanized  iron  tank  pat  in,  and  minor  repairs  done  to  boiler  fittings,  plumb- 
ing, &c. 

Saperintonding  architect,  Mr.  James  Nelson,  Montreal. 

INLAND   a£VKNUE   OFFICES. 

Six  water  closets  of  obsolete  pattern  were  taken  out  and  replaced  by  othei's  of 
approved  pattern  with  ventilator  pipes,  &c.,  complete. 

To  prevent  dampness  and  entrance  of  water,  the  flooring  of  the  basement  was 
taken  ap,  and  a  bed  of  concrete  made  and  double  wood  floor  laid,  involving  the 
taking  ap  and  replacing  plumbing,  base,  &c.,  re-hanging  doors,  repairing  plastering, 
cleaning,  tinting,  painting,  &c. 

Works  carried  out  under  the  supei*viflion  of  Mr.  A.  Kaza,  architect,  Montreal. 

POST   OKFIC^. 

In  accordance  with  a  request  from  the  P<>st  OflBce  Department  a  cast  iron  stair- 
way, giving  a  more  direct  communication  between  basement  and  ground  floor,  was 
constructed,  and  the  unfinished  basement  Wiis  altered,  fitted  up  and  furnished  for  a 
distribution  office. 

The  large  elevator  was  supplied  with  a  new  gangway,  new  valves  in  pump 
chambers,  new  spindles,  new  Peot  valve  and  new  wire  ropes:  the  valve  chest  was 
repaired  and  marline  put  on  stopper  rope.  The  letter  elevator  had  a  new  belt  and 
marline  on  ptopper  rope.  In  inspector's  suite  a  new  urinal  was  put  in,  the  w.  c. 
cleaned  and  plumbing  repaii*ed. 

Sundry'  repairs  were  made  to  drain  pipes,  gas  pipes,  water  pipes  and  plumhin;;. 

Superintending  architect,  Mr.  James  Nelson,  Alonireal. 

QUEBEC. 

OULLERS'   OFFICE. 

Additions  were  made  to  the  heating  and  plumbing. 

CITADEL — 1118  excellency's  QUARTERS. 

A  new  summer  house  was  erected  on  the  terrace  ;  the  floors  of  the  upper  room 
an<i  tennis  court  relaid ;  the  inside  woodwork  cleaned,  repainted  and  repaired;  the 
walls  i^epaired  and  papered ;  new  carpets  were  supplied  for  drawing-room  and  pjis- 
rage  ;  a  movable  porch  was  built  at  entrance  ;  electric  bell  service  was  extended ;  the 
band-room  was  enlarged  ;  repairs  were  made  to  plumbing  and  stoves ;  and  the  base- 
ment and  coachman's  quarters  were  distempered. 

A  tent  was  fitted  up  in  summer  house  on  terrace  ;  the  ball-room  was  deeoratiMl, 
and  repairs  made  to  range,  furniture,  &c. 

Work  done  under  the  supervision  of  this  Department. 

EXAMINlNii    WAREUOUSE. 

Masonry  around  windows  and  doors  and  the  setting  of  fiames  were  poiiife«l  in 
rement;  a  flagstaff,  with  hatch  and  railing,  were  constructed  on  roof,  a  small  sky- 
light put  in.  the  plumbing  put  in  good  repair,  and  some  minor  work  done  to 
l»oiler,  &c, 

POST  OFFICE.     • 

Two  galvanized  iron  chimney  tops  to  furnace  flues  provided ;  repairs  Wi*re 
mmle  to   the  money  order  and  stamps  wife  door,   plumbing   work,  ceiling  of  care- 
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taker's  rooms,  ga«  iixtures  and  inspector's  office  fittings.     A  letter  and  newspaper 
shoot  was  pat  in. 

RICHMOND. 

PUBLIC   BinLDINO. 

NegoiiationH  for  the  purchase  of  a  site  are  in  progress. 

ST.  HENRI. 

POST   OFFICE. 

A  contract  for  the  erection  of  this  bnilding  on  part  of  lot  1925,  Notre  Dame 
street,  was  entered  into  on  13th  October,  1890.  It  is  to  have  a  ftrontj^:©  of  43  feet  6 
inches,  by  a  depth  of  33  feet  6  inches,  and  have  two  stories,  basement  and  cock  loft. 
The  front  and  flank  walls  are  to  be  stone  and  the  rear  wall  brick ;  the  partitions, 
floors  and  roof  to  be  of  wood.  The  groand  floor  is  to  be  occupied  as  a  Poet  Office, 
and  the  first  floor  as  caretaker's  apartments,  excepting  a  room  for  the  Inland  Revenue 
and  w.  c. 

Plans,  &c.,  prepared  by  this  Department. 

Local  architect,  Mr.  Aiph.  Raza,  Montreal. 

Contractors,  Messrs.  Frigon  &  Peltier. 

ST.  HYACINTHE. 

POST   OFFICE,   AC.,   BUILDING. 

On  19th  May,  1889,  a  site  was  purchased  having  a  frontage  of  81  feet  6  inches 
and  133  feet  3  inches  on  Girouard  and  St.  Joseph  streets,  i-espectively,  and  on  19tb 
July,  1890,  a  contract  for  the  erection  of  the  building  was  entered  into.  The  build- 
ing is  to  be  56  feet  by  48  feet,  and  have  a  sub-basement  and  basement  of  stone,  sur^ 
mounted  by  two  stories  faced  with  stone  and  a  mansard  attic,  the  floors,  partitions 
and  roof  being  of  wood.  On  the  street  corner  is  to  t)e  a  square  tower,  16  by  16,  4 
stories  above  ground.  The  sub-basement  is  for  the  furnace  and  fuel ;  the  upper 
basement  for  examining  warehouse,  gas  inspection  and  weights  and  measures ;  the 
ground  floor  for  the  poet  office ;  the  first  floor  for  the  Customs  and  Inland  Revenue 
offices ;  and  the  attic  for  caretaker's  apartments. 

Plans,  &c.,  prepared  by  this  Department, 

Clerk  of  works,  Mr.  Jos.  Chenette. 

Contractors,  Messrs.  Lortie  &  Naud. 

ST.  VINCENT  DE  PAUL. 

PENITENTIARY. 

The  following  works  were  carried  out  by  convict  labour  under  the  supervision  of 
this  Department. 

West  Dormitory  Wing. — ^This  building  has  been  supplied  with  steam  heating 
coils  connected  with  the  heating  boilers.  The  number  of  coils  appears  to  be  132  not 
120  as  stated  in  my  report  of  last  year. 

Boundary  Wall. — 550  ft.  lin.  of  this  wall  which  was  described  in  my  report  of 
last  year,  are  built  together  with  the  wall  of  the  circular  angle  tower,  16  feet  diameter, 
to  contain  the  stairs  by  which  the  guai-ds  are  to  scale  the  wall.  The  stone  was  bi-ought 
from  the  quarries  2  miles  distant,  for  its  speedy  delivery  4  large  derricks  and  5 
additional  ti-amway  tracks  were  made  and  used. 

Mrth  Lodge  and  Gatehouse.— Th'i^  building  through  which  are  to  pass  all  supplies 
and  all  building  material  required  inside  the  gates,  which  is  to  contain  dwellings  for 
two  gatekeepers,  has  been  commenced  and  is  now  in  progress. 

Chaplain  and  Chief  Keeper's  Outbuilding.— A  stable  and  a  wood  shed  each  18  i\ 
by  20  ft.  of  wood  have  been  built. 
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Fencing. — An  open  paling  fence  250  ft.  in  length  and  6  ft.  in  height  enclosing 
the  grounds  at  the  engineer's  quarters  being  beyond  repair  was  replaced  by  a  new 
one  of  the  same  style,  and  a  fence  of  similar  height  about  the  back  grounds  and 
garden  of  warden's  residence  120  feet  in  length  of  which  was  built  during  this  fiscal 
year  and  150  ft.  in  the  previous  one. 

Water  Supply. — To  supply  water  for  the  building  operations  and  for  better 
heatini^  the  workshop,  an  additional  30  H.  P.  boiler  was  supplied. 

Hospital. — A  sulphur  bath  and  w.  c.  were  put  in. 

Repairs. — The  original  prison  buildings  and  old  outbuildings  were  extensively 
repaired,  the  tin  roof  covering  of  the  original  prison  building  and  that  of  the  smith's 
^hop  were  removed  and  replaced  by  galvanized  iron  and  the  outside  stone  wails 
}x>jcted  in  cement. 

Painting. — The  window  and  door  frames,  sadheS,  door  and  all  exposed  woodwork 
of  the  prison  buildings  and  the  exterior  woodwork  of  eight  dwellings,  known  as 
goards'  cottages,  have  all  been  painted,  and  the  exposed  ironwork,  such  as  window 
barriers,  cell  doore,  steam-piping,  &c.,  wore  japanned. 

The  eight  guards*  cottages,  owing  to  their  exposed  position  facing  the  north,  were 
each  supplied  with  an  entrance  porch. 

Plans,  &c.,  prepared  and  work  supervised  by  Mr.  Jno.  Bowes,  superintending 
architect. 

ST.  JEROME. 

PUBLIC   BUILDING. 

The  Customs  offices  wore  fitted  up  and  furnished,  and  sundry  repairs  done  to 
plastering. 

THREE  RIVERS,  PLATON. 

The  retaining  wall  was  repaired  and  pointed. 
Superinte^iding  architect,  Mr.  J.  A.  Pothier,  Three  Rivers. 

THREE  RIVERS. 

CUSTOM   HOUSE. 

The  shingled  roof  was  repaired. 

Superintending  architect,  Mr.  J.  A.  Pothier,  Three  Rivers. 

JOLIETTE. 

POST   OFFICE,   AC. 

The  Customs  offices  were  supplied  with  furniture;  a  portion  of  the  yard  was 
fenced  off,  and  some  usual  and  oi^inary  repaii*s  executed. 

VALLEY  FIELD. 

POST  OFFICE. 

A  building  was  leased  by  the  Department  and  altered  to  suit  the  requirements 
of  the  Post  Office  Department,  under  the  supervision  of  this  Department. 
Contractors,  Messrs.  B^langer  &  Pr^fontaiiie,  Valleyfield. 


PROVINCE  OF  ONTARIO. 
ALMONTE. 

POST  OFFICE,   AC,   BUILDING. 

This  building  which  was  described  in  a  previous  report  has^beeu  fitted  up,  fbr- 
ni«b«d,  supplied  with  a  heating  apparatus  and  occupied. 

Plans,  5tc.,  prepared  and  work  supervised  by  this  Department 
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Clerk  of  works,  Mr.  Andrew  Bell,  Almonte. 

Contractor  for  the  construction  of  the  building  and  fittings,  3Ir.  Robert  Cameron, 
Almonte. 

Contractors  for  heating  apparatus,  Mesai-s.  Dunlop  &  Chapman,  Pembroke, 
Ontario. 

BRAMPTON. 

POST    OFFICE,  AC,  BUILDING. 

The  Customs  offices  were  fitted  up  and  furnished ;  gas  fittings  were  supplied 
and  a  granolithic  sidewalk  laid  on  the  street  front  under  the  supervision  of  this 
Department. 

'  BROCKYILtE. 

PUBLIC   BUILDING. 

In  accordance  with  the  regulations  of  the  Board  of  Service  Commissioners  the 
w.  c,  urinals,  wa^h-basine,  sinks,  &c.,  were  separately  trapped  and  ventilated,  and 
various  incidental  alterations  and  improvements  made  in  the  plumbiiag  of  the 
building. 

CARLETON  PLACE. 

POST  OFFICE,  CUSTOM   HOUSE  AND   INLAND  REVENUE  OFFICES. 

On  9th  December,  1890,  a  contract  was  entered  into  for  the  construction  of  this 
building  on  part  of  lot  8,  section  D,  having  a  frontage  of  60'  by  a  depth  of  104'  6." 
The  building  is  to  be  of  stone,  two  stories,  basement  and  attics,  45'  by  48',  with  a  ooe- 
story  brick  annex  31'  by  21'  in  rear,  and  having  the  floors,  partitions  and  roofs  of 
wood.  The  basement  is  for  furnace  and  fuel  rooms,  the  ground  floor  of  main  build- 
ing for  Poiit  Office  purposes  and  the  annex  for  an  examining  warehouse. 

Plaub,  &c.,  prepared  by  this  Department. 

(yierk  of  works,  Mr.  Andrew  Bell,  Almonte,  Ont. 

Contractor,  Mr.  R.  Cameron,  Almonte,  Ont. 

COBOURG. 

POST  OFFICE,  CUSTOM  HOUSE.  AC. 

Further  works  of  plumbing  were  effected  ;  hose  was  supplied,  and  arrangements 
for  the  fitting  up  and  furnishing  of  the  Customs  offices  are  being  made. 

GANANOQUE. 

CUSTOM  HOUSE. 

Owing  to  the  offices  being  damaged  by  tire,  repairs  and  new  furniture  were 
required  and  supplied. 

GODERICH. 

POST  OFFICE,  AC,  BUILDING. 

Building  completed  and  occupied. 

PlauH,  &c.,  prepared  and  work  supervised  by  this  Department. 
Super\'ising  architect  (since  decease  of  Mr.  G.  F.  Durand)  Mr.  Joseph  Henry, 
London. 

Clerk  of  works,  Mr.  Edward  Sharman,  Goderich. 
Contractors  for  building,  Messrs.  Tambling  &  Jon08,  London. 
Contractors  for  heating  apparatus,  Messrs.  Garth  &  Co.,  Montreal. 

GUELPH. 

POST  OFFICE. 

The  basement  walls  were  kalsorained,  and  ordinary  and  usual  repairs  eflbcted. 
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HAMILTON. 

POST   OFFICE,  AC,  BUILDING. 

Minor  repairs  were  made  to  examining  warehouse  and  main  building  roof ;  a 
new  cable  was  put  in  elevator  machinery;  a  pigeon-bole  case  was  supplied  examin- 
insj  warehouse;  some  locks,  hinge-*, glass,  door-springs,  window-shades,  linoleum,  &c., 
were  supplied. 

OTTAWA. 

CENTRAL    EXPERIMENTAL   FARM. 

During  the  fiscal  year  the  following  buildings  were  constructed  : 

A  one-«tory  wooden  dairy,  com  prising  a  working  room  30  ft.  by  18  ft.,  a  cheese 
nw)m  20  ft.,  an  engine  room  9  ft.  oy  10  ft.,  an  ice-house  24  ft.  by  18  ft.,  and  two 
I  ♦•tngerators  9  ft.  by  11  ft. 

An  engine  hou^o  of  wood,  35  ft.  by  15  ft. 

A  one-story  wooden  piggerj'  81  ft.  by  24  ft.,  containing  a  feed  room  24  ft.  by 
20  ft.,  and  two  rows  of  seven  styes  each,  divided  by  a  passage. 

The  fence  on  the  line  of  the  railway  passing  through  the  farm  was  taken  down 
and  replace*!  by  one  similar  to  that  enclosing  the  farm. 

r^jneral  repairs  were  made  to  buildings  and  fence. 

Work  done  under  the  supervision  of  this  Department. 

Clerk  of  works,  Mr.  Wm.  Davidson. 

'        EASTERN    BLOCK,  DEPARTMENTAL    BUILDING. 

The  corridors  of  bawment  and  first  floors  wore  cleaned,  tinted  and  painted,  and 
the  covering  of  the  tnjiler-house  was  renewed. 

Works  carried  on  under  the  supervision  of  this  Department. 

GEOLOGICAL    MUSEUM. 

The  i*oofs  of  caretaker^s  house,  store  room  and  woodshed  were  renewed  and  the 
walN  painted. 

GOVERNMENT   HOUSE. 

The  walls  of  the  conservatory  being  out  of  plumb  and  dangerous  and  the  plat«s 
docaye/1  new  ones  were  placed  outside  of  them  and  connected  by  iron  rods,  by  which 
fueans  the  walls  were  made  upright  and  the  building  secure  from  spreading,  and 
T.ostx  put  in  to  support  the  ridge  ventilator;  150  feet  of  plant  tables  which  had 
i»ecome  decayed  were  replaced.  (Note — The  word  **  conservatory  "  in  report  of  last 
year  should  have  been  "grapery.*') 

625  lineal  feet  of  7  feet  fence  on  McKay  street  and  Bay  road  were  rebuilt. 

A  tile  drain  85  feet  in  length  was  laid  from  the  rear  of  the  Gate  Lodge  across 
the  roadway  to  edge  of  cliff  to  carry  off  surface  water. 

The  gravel  jt>of  of  the  studio  was  renewed,  the  bathroom  No.  10,  fii*st  floor,  was 
t'.ivided  from  w.  c.'s  by  a  wood  partition  ;  the  plastered  ceiling  of  the  tennis  court 
^heathe«l  with  narrow  V-joinled  pine,  painted  white. 

Fallen  j>ortions  of  the  plastered  ceilings  and  cornices  were  made  good,  and  the 
brickwork  of  furnaces  and  outside  brick  walls  repaired. 

At  the  curling  rink  a  new  stair  was  built  from  ground  floor  to  refreshment 
n>om,  and  the  waiting  room  ceiling  sheathed  with  V-jointed  stuff,  stained  and 
\iimi'^he<l. 

The  iront  wall  of  the  guard    r(M)m  being  decayed  was  taken  down  and  rebuilt. 

A  new  sanitary  closet  was  fitted  up  in  the  basement  of  the  cottage. 

At  the  htiibles  the  messroom  was  enlarged  to  double  it«  tormer  size,  and  a  shed 
liT  firewood  constructed. 

Partial  renewals  of  timber  of  Bay  road  bridge  and  sidewalks  of  ground  were 
niAiie. 
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All  broken  glass  was  renewed  in  conservatories,  vinery,  and  buildings  generally, 
as  well  as  in  donble  windows. 

Repairs  were  made  to  the  box  drain  of  stable,  the  toboggan  slide,  boase  farni- 
ture,  blinds,  curtains,  &c.,  &c. 

1,850  sup.  yards  of  distempering,  1,750  sup.  yards  of  painting,  and  1,150  sup. 
yards  of  papering  were  done  throughout  the  house,  cottage  and  stables;  665  yards  of 
new  carpet  were  supplied  and  laid  in  ground  and  ^rst  floor  corridors  of  the  hoase 
and  in  oval  room  No.  1,  the  old  carpets  taken  up  being  used  elsewhere;  34  yards  of 
cocoa  matting  were  laid  in  passages,  and  24  rugs  and  mats  supplied.  All  the  carpets 
and  matting  throughout  were  taken  up,  cleaned,  repaired  and  relaid. 

A  large  quantity  of  china  and  glassware  was  provided  to  bring  the  slock  up  to 
the  standard,  and  the  remainder  of  the  dinner  china  formerly  used  sent  to  Quebec  for 
use  at  His  Excellency'b  quarters  there. 

The  worn-out  articles  of  linen  were  replaced  by  others ;  the  kitchen  coppers  were 
retinned,  the  flags  were  renewed  and  repaired  from  time  to  time ;  loose  covers  in  cre- 
tonne were  provided  for  drawing-room  chairs,  and  ^ome  lounges  and  chaii*s  recovered. 

The  lawns,  conservatories,  gardens  and  grounds  have  been  efficiently  kept. 

Work  carried  out  under  the  supervision  of  this  Department. 

Clerk  of  works.  Mr.  Wm.  Hutchinson. 

Contractors  for  maintenance  of  grounds,  &c.,  Messrs.  Sor ley  &  Sims. 

MAJORS   HILL    PARK. 

The  contractor  having  maintained  the  grounds  to  the  satisfaction  of  this  Depart- 
ment a  further  contract  for  a  period  of  three  years  was  entereti  into. 
Contractor,  Mr.  L.  Gai-elfo. 

PARLIAMENT    BUILDING. 

The  walls  of  the  Library  were  pointed.  The  skylights  over  House  of  Commons 
and  Senate  Chambers  were  repaired ;  the  roofs  of  the  boiler-houbc  were  recovered 
and  the  w.c.*s,  &c.,  repaired,  under  the  supervision  of  this  Department. 

NEW   DEPARTMENTAL    BtlLDINOS,    WELLINGTON  STREET. 

Eooms  for  the  occupation  of  the  Census  branch  of  the  Department  of  Agricul- 
ture were  fitted  up  and  furnished,  and  furniture  supplied  to  the  Post  Oflice  Depart- 
ment, the  Department  of  Indian  Aflaii-s  and  the  Department  of  Agriculture,  under 
the  supervision  ot  this  Department. 

PARLIAMENT   GROUNDS. 

The  grounds  having  been  maintained   efficiently  and  to  the  satisfaction  of  this 
Department,  a  further  contract  for  a  period  of  three  years  was  entered  into. 
Contractor,  Mr.  N.  Robertson,  Ottawa. 

PRINTING   BUREAU. 

The  Parliamentary  distribution  was  fitted  up  and  a  complete  electric  light 
plant  with  500  lighto  installed. 

Plans,  &c.,  prepared  and  work  supervised  by  this  Department. 

Superintending  architect,  Mr.  J.  R  M.  Lecourt. 

Clerk  of  works,  Mr.  H.  L.  Pinard. 

Contractor  for  building  and  fittings,  Mr.  Jno.  E.  Askwith,  Ottawa. 

Conti-actor  for  electric  lightings  Messrs.  Ahearn  &  Sopor,  Ottawa. 

PUBLIC    BUILDINGS,    REPAIRING    STREETS,   &C. 

Scraping,  cleaning  and  repairs  were  done  the  roadways  ot  East  and  West  Canal 
streets,  Nepean  Point  roadway,  Wellington,  Bank,  Metcalfe,  Elgin  and  St.  Patrick 
streets,  Major*s  Hill  roadway,  Little  Sussex  street,  also  the  yards  of  the  Printing 
Bureau,  Museums,  Post  Office  and  i>ld  Pump  House.  The  sidewalks  and  crossings 
of  Wellington  street,  C'artier  Square,  St.  Patrick  street  and  at  the  Museums  were 
repaired;  the  grass  m   Geological  Museum  and  Cartier  Square  was  kept  clipped; 
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mud  the  adhes  were  removed  from   the  Langevin  Block,  Museums  and  Printing 
Bureau. 

The  various  roadways,  sidewalks,  footpaths,  roofs  and  yards  were  kept  clear  of 
snow  during  the  winter. 

SUPREME   COURT  ADDITIONS. 

A  contract  was  entered  into  on  28th  October,  1890,  for  an  extension  of  the 
aforesaid  building  northerly  71  feet  in  length  by  47  feet  in  breadth,  the  extension 
to  be  two  stories,  basement  and  attic  and  corresponding  finish  and  detail  with  the 
present  building.  There  are  to  be  on  the  first  floor,  six  rooms  for  judges,  a  messen- 
ger's room  and  w.c.'s ;  and  on  the  ground  floor  a  waiting  room,  a  spare  room  and  a 
room  each  for  registrar,  messengers,  reporters.  Bar  and  Attorney  Genei*al. 

Plans,  &c.,  prepared  by  this  Department. 

Contractor,  Mr.  Wm.  Htuart,  Ottawa. 

Clerk  of  works,  Mr.  J.  L.  Pinard. 

WESTERN   BLOCK,   DEPARTMENTAL    BUILDI.VO. 

That  portion  of  the  attics  extending  northward  from  the  eastern  entrance 
stairway  was  partitioned  off,  forming  a  double  row  of  offices  separated  by  a  corridor, 
required  by  the  Mounted  Police  Department,  were  finished  and  furnished.  The  cor- 
ridors of  the  western  extension  were  cleaned,  tinted  and  painted,  and  the  cement 
floors  throughout  the  building  repaired.  The  roof  covering  of  boiler-house  was 
recovered. 

Works  carried  out  under  the  supervision  of  this  Department. 

VICTORIA   HALL. 

The  skylights  were  renewed  and  painted,  under  the  supervision  of  this  Depart* 
ment 

ORILLIA. 

PUBLIC   BUILDING. 

Plana  are  about  to  be  prepared  by  this  Department  for  thin  building,  which  is  to 
be  situated  on  the  northerly  75  feet  of  lot  No.  6  survey,  measuring  75  feet  on  Peter 
street  by  105 feet:  a  site  presented  to  the  Government  by  the  Corporation  ofOrillia. 

PETERBOROUGH. 

CUSTOM  HOUSE. 

A  site  was  obtained  consisting  of  lot  No.  1  south  of  Charlotte  street  and  east  of 
George  street  measuring  80  feet  by  1 14  feet ;  and  on  26th  August,  1890,  a  contract  was 
entered  into  for  the  construction  of  a  Custom  house  building  thereon.  The  building 
is  to  have  brick  walls  with  stone  dressings  and  foundations,  and  consist  of  main  build- 
ing 34  feet  by  50  feet  having  two  stories,  basement  and  attic,  with  a  one-story  annex, 
31  feet  by  17  in  rear.  The  basement  is  to  bo  for  furnace  and  fuel  rooms,  the  ground 
floor  for  Inland  Revenue  Offices,  examining  warehouse  and  water  closet,  the  first 
floor  for  the  Customs  Offices  and  the  attic  for  the  caretaker's  apartments. 

Plans,  &c.,  prepared  by  this  Department. 

Architect,  Hr.  Jdo.  E.  Belcher. 

Cont  motor,  Mr.  Jno.  E.  Ask  with. 

PETROLEA. 

POST  OPPICK,  *C.,  BCILDiyo. 

A  site  has  been  purchased  on  the  corner  of  Petrolea  and  Wini^field  streets  with 
frontage  of  60  feet  and  150  feet  respectively. 
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PORT  ARTHUR. 

Negotiadoni*  with  a  view  co  obtain  a  ^ite  are  now  In  pn^i^rese. 
PImh  tor  this*  buiiiiing  anj  in  e»mr>fe  of  prepui-ation,  aiui  Lr  la  eipec'eil  that 
tenaer*  will  be  ouiled  tor  at  an  early  date. 

PRhisccyrr. 

P«>ST  *'FFH:H,  'JL'^T'M    HcCSB  J^D  r>fLA-^D  ttBTmHTR  'iPFTCKi*. 

BuiMinu-^  ouropleted  arni  -occupied. 

?!an^.  Jt(i.,  pr«p^t^^i  and  worti  *upennrentied  br  zhit-  Department. 

*J*!erk  if  ^'Ork.-*.  3tv.  Da-'iti  Barr,  ?re>^ott. 

'.'ontractois  :or  "he  Ituiiaiiii;  and  tirrinix**.  Mef*br-.  CairriN  Wani  «StSteeie.  Pn*tiO>tt. 

Couiracior  tor  h»*afinij  apparatus,  31:*.  KllsfWno.i  Sraar*^.  BnMikviiie. 

<>nTtI'S   FALLS. 

Pt'BLIC  BriLDINlf. 

Xei^niatioiia  *itc  'he  r)Ui'<*hai?e  *>r"a  >ilo  ar*.-  in  pD>ii:re — . 

<TRATFORr». 

"*'3L:r  BCiLDiN-;. 
Repairs  ^»  'he  r»»or,   'arpenc*.r  ^-ors,  paint ini;  an  i  ma-*tnry  wer**  rnat.e. 

^T  TUt.»XAS. 
RcpMii>  "(>  o   iraoiiiL:  ti!«i  .•'Hit -.v*^. e  L*  lo<*ft'ti. 

Til*?  ^i  ini'  .■  i:  'n  •  '4:^li"'r    v;i>    >''.^v   i*--  .**i,  ^uii'i-v  n-. ■;'v>  'ii    't-nnectioa  there- 
witti  'ind  min«»r  ti'-^^nti   t,*^  ii;<:  "♦-•...■ir*-  wh-h   i.-ne  "i-    ^ki  i.pir  am  iieaunir  appu*atTih. 
^ipef'iii'^*^n*i::'i:    if    *  t*--«-f.  Mi.  ■  *.  :i    -*'••<. 

'*]A.hau.ii  •'  'e   va-^  :rx'f"»j'i'- .     v'-r  *»..•:    if  '-lii'  -ii.j:,  ''."ck  *>i\ «mt.'nt  wu^  n.'t'kaireu 
inaer    v-^  ^upt^:  VL-^i-n     i  .-L".    ^^    .'•.     '     v.   i^'j.  v  ■*. 

Repair^  •;▼<-;•»"   Txiiut*  ■  >    i»--i'"  :^    :,  '  .mtt  .^.   -m  .i-tfc  i'  u>  "l"    \<>i    *\:imt   ln'.Ier.  Jtc , 

buii'iiniT  '^f?   v./*"i      /  .'ii  :u.  ."^* '•      -  .  ••  >  i^"  •     '-,''.'.^      :•     :'     .'^'i    v:*"^    f  f  »aiMie<l  an*! 
literal i» * n !*  .trui    '-'  -t.:***   •  r*^* 


':?*ilierv:**it]!x  ir*'!.*-'  >.  _'ir.     '.  .»      '•  "^- 
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PROVINCE  OF  MANITOBA. 


BRANDON. 

EXPERIMENTAL    FARM   BUILDING. 

The  works  referred  to  in  my  report  of  last  year  are  completed  and  the  buildings 
occapied. 

POST   OFFICE. 

This  building  is  nearly  completed,  and  is  furnished  with  a  hot  water  heating 
apparatuK,  but  is  not  yet  fitted  up  or  furnished  for  occupation. 
Plans  and  specifications  prepared  by  this  Department. 
Superintending  architect,  Mr.  W.  R.  Marshall,  Brandon. 
Clerk  of  works,  Mr.  F.  J.  Chubb. 
Contractor,  Mr.  James  llanbury,  Brandon. 

WINNIPEG. 

IMMIGRATION   BUILDING. 

On  3nl  September,  1890,  a  contract  was  entered  into  for  its  construction. 

The  building  is  30'  x  126'  8",  of  wood,  two  otorios  and  attics,  with  a  kitchen  in 
rear,  and  having  a  stone  basement  under  all.  The  basement  is  to  contain  a  wash 
rf)om,  a  fuel  room,  bath  rooms,  water  closets  and  store  rooms,  the  ground  floor  men 
and  women's  wards,  kitchen,  intelligence  office,  agents  and  assistants  offices,  &c., 
the  fir^t  floor  men  and  women's  wards,  dressing  rooms,  store  rooms  and  baggage 
rooms. 

Plans,  &c.,  prepared  by  this  Department. 

Resident  clerk  of  works,  Mr.  D.  Smith. 

Contractors,  Messrs.  Parker  &  Charlesworth. 

POST  OFFICE. 

Additional  lock  boxes  were  supplied  ;  the  steam  boiler  in  basement  was  bricked 
in;  repairs  were  made  to  plaster,  painting,  Ac,  and  a  large  number  of  minor  works 
'ff  alteration  and  repairs  effected  under  the  supervision  of  this  Department. 

Clerk  of  works,  Mr.  D.  Smith,  Winnipeg. 

ST.  PAUL'S. 

INDUSTRIAL  SCHOOL. 

A  fire  protection  apparatus,  as  well  as  hose,  hose-reel^,  &c.,  were  provided. 


NORTH-WEST  TERRITORIES. 


CALGARY. 

BARRACKS. 

A  wash  room  was  formed  in  basement  and  a  drain  taken  therefrom  to  river. 
Clerk  of  works.  Mr.  II.  D.  Johnson,  Calgary. 

COURT    HOUSE. 

The  beating  apparatus  referred  to  in  my  report  of  last  year  was  completo<i  ; 
the  floor  of  the  boiler  room  wtis  lowered,  a  c(\Nspii  and  drain  put  in  ;  the  (vourt 
room.  Sheriff's  office.  Clerk's  office,  &c.,  fitted  up,  and  the  entire  buiMing  furnished. 

Plans,  kc,  prepared  and  work  supervised  by  this  Department. 

Clerk  of  works,  Mr.  H.  D.  Johnson,  Calgary. 

Contractor  for  heating  apparatus,  Mr.  W.  D.  McDonald,  Winnipeg,  Man. 
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IXDIAX  HEAD. 

■XPUUMXSTAL    FA&X   BUILDnfGd. 

Three  oaL<^ide  latrines  were  bailt :  a  windmill  and   pamp  was  ifuppliedf  also 
far  a  graiuuy  and  a  stable. 

LETHBRIDGE. 

BAaaACKs. 

The  hospital  kitchen  referred  to  in  my  report  cf  laL&t  jear  was  completed  ;  a 
taak  over  bath  room  with  hoc  and  coM  water  service  was  put  in,  and  sergeants'  mee^ 
room  an*i  •^rgeant-major  and  qaartermaster-serfi:eant*s  rooms  were  lined  and  ceileci 
with  bttiLlin^  pflp^i**  *nd  1  in.  dresued  lumber,  oileti  and  varnished, 

Plann,  Ac.,  prepare^l  and  work  carrieil  oat  ander  the  supervision  of  this  Depart- 
ment. 

Clerk  of  work-*,  Mr.  H.  J.  Peter*.  Regina. 

MACLEOD. 

BARRACKS. 

A  new  bake-oven  and  a  blacksmith  ^hop  were  bailt,  also  a  house  in  corral  west 
of  barra<:k».  The  -Knith  en<i  of  qoArter master's  f^tore  was  fitted  ap  as  a  canteen  ; 
'*  H  "  stable  walls  have  been  OTtte<i,  new  doors,  divisions  and  door*  pat  in  and  a  saddle 
room  wing^  built,  and  "  D  *  and  "  H  '*  Division.-i*  barracks  were  re-sided.  All  the  works 
were  dune  by  police  labimr,  under  the  supervision  of  this  Depailment. 

OUTPOSTS. 

A  one  and  one-half  story  stand otf  detachment  house.  24  feet  by  30  feet,  with 
kitchen  lean-t^).  14  feet  by  14  feet ;  alf*^^,  saddle  anti  oatf-  room,  14  feet  by  16  feet  ; 
stable.  24  feet  by  72  feet ;  latrine  and  hay  corral  were  built  by  police  labour,  under 
the  supervision  of  this  Department. 

Clerk  ti{  woiks,  Mr.  H.  J.  Peters,  Eegina. 

MAPLE  CREEK. 

MOUNTBD    POLrc«    BARRACKS. 

The  wini^  of  a  prr^posed  new  hospital,  coriijisting  of  one  wani  16  ft.  by  30  fL  of 
wood  on  a  -rtone  foundation,  to  be  atjed  as  a  surijery  and  bath  room  with  cellar  and 
tank,  a  kitchen  lean-to  12  ft.  by  IS  tt.  and  a  sick  stable  22  ft.  by  32  ft.,  were  erected 
under  the  -mperrinion  of  this  Department, 

Clerk  of  worki*,  Mr.  HL  J.  Peters,  Retina. 

M008<3MIN. 

COtlRT  HOCSl. 

Buildinir  completed  and  occupie<i. 

Plans  preparefi  and  work  cai-rietl  out  under  the  supervision  of  this  Department. 

<:ierk  of  works,  Mr.  Chas.  Taylor,  M(»!?omin. 

(Jontractors,    Messrs.  WillmmsA  Willouichby.  Eegina. 

POLICE  BAEEACK-S  GENERALLY. 

Tarious  and  numerous  repair^  and  renewals,  not   elsewhere  enumerated  in  this 
report,    were  carried  out  by  poli.e  lab.ur  at  the  Police   posti>  at   Prince    Albert 
Battleforri,   Fort  Saskatchewan,    St.    Albert,    Cuiucary,    Fort    Macleod,  Lethbrid^e 
Maple   Creek  and  Begina,also  at  the  Wascana  dam,  tiuder   the  supen-ision   of  thus 
Department. 
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QC'APPELLE. 

IMMIGRANT   BUILDING. 

The  coart  room  and  offices  referred  to  in  ray  report  of  la«t  year  are  being  fitted 
ap  in  this  buildinc^  and  sopplied  with  furniture,  stoves,  stovepipes,  flagpole  and  flag. 
Clerk  of  works,  Mr.  H.  J.  Peters,  Regina. 

KE(iINA. 

BARRACKS. 

An  elevatpd  tank  to  hold  50,000  imperial  gallons  for  fire  protection  has  been 
completed  ready  to  receive  water.  The  cellars  of  the  two  main  barrack  buildings 
were  refloored  with  2  in.  plank  and  gravel,  all  the  coal  shoots  enlarged  and  truss 
rods  of  girdera  tightened. 

Plans,  Ac,  prepared  and  work  carried  out  under  the  supervision  of  this  Depart- 
ment. 

Clerk  of  works,  Mr.  H.  J.  Peters,  Regina. 

COUNCIL   CHAMBER — NEW  OFPI0E8. 

On  17th  June,  1890,  a  contract  was  entered  into  for  this  building,  which  is  now 
nearly  completed.  It  is  situated  on  the  Government  reserve,  consists  of  a  brick  building 
on  a  stone  foundation  86  feet  by  24  feet,  having  basement,  one  story  and  mansard, 
to  contain  in  the  basement  a  boiler  room,  a  fuel  room,  a  vault,  w.  c.*s,  and  store 
rooms;  on  the  ground  floor  the  offices  of  the  Lieutenant  Governor,  Finance  Depart- 
ment, Mr.  Gordon,  Mr.  Bourget,  clerks,  &c.,  and  two  vaults;  and  on  the  first  floor  two 
offices  for  Board  of  Education,  two  for  Public  Works,  one  for  Records  and  one  spare 
office.  Drains  and  cesspit  have  been  provided,  and  plans  for  a  heating  apparatus 
prepared. 

Plans,  Ac.,  prepared  by  this  Department. 

Resident  clerk  of  work^,  Mr.  H.  J.  Peters,  Regina. 

Contractors,  Messrs.  J.  R.  Reilly  &  Co. 

COURT  H0U8B. 

The  arrangement  of  divisions  on  west  side  of  ground  floor  were  altered  by  taking 
down  partitions,  moving  back  vestibule  door  to  entrance  lobby  and  making  new 
entrance  to  the  offices  occupied  by  the  Dominion  Lands  officials  since  December,  1890. 
Tbeee  offices  have  been  provided  with  fittings,  cai'pets  and  heating  apparatus. 

The  old  stable  in  rear  of  the  building  has  been  fitted  up  as  a  caretaker's  dwelling. 

Works  carried  out  under  the  supervision  of  this  Department. 

Clerk  of  works,  Mr.  H.  J.  Peters,  Regina. 

OAOL  AND  LUNATIC  ASYLUM. 

The  soil  water  system,  the  boiler-house  and  the  two  pairs  of  cottages  mentioned 
in  my  report  of  last  year  were  completed,  the  cottages  being  occupied. 

A  boiler  plate  flooring  has  been  laid  on  top  of  ceiling  joists  of  prison  to  prevent 
ipe  through  ceiling. 

Works  carried  out  under  the  supervision  of  this  Department. 
Clerks  of  works,  Mr.  H.  J.  Peters,  Regina. 

IMMIGRANT  BUILDING. 

Latrines  and  a  fence  6  feet  in  height  with  necessary   gates  to  enclot«e  propertyt 
rere  erected  under  the  supervision  of  this  Department. 
Clerk  of  works,  Mr.  H.  J.  Peters,  Regina. 

INDUSTRIAL  SCHOOL. 

A  system  of  water  supply  for  fire  protection  consisting  of  3  tanks  of  7,000  galls, 
pacity  each  were  constructed  in  roor,  supplied  by  a  force  pump  in  basement.  Lava- 
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tories  and  bath  rooms  for  hoys  and  girls  were  fitted  up  ;  and  drains  and  cesspit,  aB 
well  as  a  large  stone  pit  for  a^hes,  &c.,  built. 

Plans,  &c.,  prepared  and  work  carried  out  under  the  supervision  of  this  Depart- 
ment. 

Clerk  of  works,  Mr.  H.  J.  Peters,  Hegina. 

NEW  RESIDENCE  FOB  THE  LIEUTENANT  GOVEaNOR. 

The  healing  apparatus  was  put  in  and  the  building  is  being  furnished  ready  for 
occupation. 

The  Government  reserve  consisting  of  the  N.-W.  quarter  of  section  23,  township 
17,  range  20,  west  of  2nd  meridian,  was  enclosed  with  a  woven  wire  fence  having 
cedar  posts. 

Plans  preparetl  and  work  carried  out  under  the  supervision  of  this  Department. 

Clerk  of  works,  Mr.  II.  J.  Peters,  Regina. 

Contractor,  Mr.  Wm.  Henderson,  Regina. 

WHITEWOOD. 

IMMIGRANT    BUILDING. 

This  building  has  been  fitted  up  with  benches,  tables,  cots,  stoves,  stovepipes, 
lamps,  &e.,  &c. 


PROVINCE  OF  BRITISH  COLUMBIA. 


AGASSIZ. 

EXPERIMENTAL    FARM. 

On  28th  February  last  a  contract  was  entered  into  for  the  erection  of  a  Superin- 
tendent's residence,  which  is  now  completed  and  occupied.  It  is  a  wooden  building 
consisting  of  two  stories,  basement  and  attics,  having  on  the  ground  floor  a  staircase 
hall,  a  sitting  room,  a  dining  room,  an  oflSce,  a  kitchen  and  a  shed,  on  the  first  floor 
4  bed  looms  and  in  the  attic  3  bedrooms. 

Plans,  &c.,  prepared  by  this  Department,  work  supervised  by  Mr.  F.  C.  Gamble, 
C.  E. 

Clerk  of  works,  Mr.  Joseph  Brown. 

ALBERT  HEAD. 

QUARANTINE    STATION. 

A  desk  was  supplied  to  the  quarantine  officer. 

KAMLOOPS. 

INDIAN  INDUSTRIAL  SCHOOL. 

The  interior  has  been  wainscotted  and  minor  repairs  executed,  under  the  super- 
vision of  Mr.  F.  C.  Gamble,  C.  E. 

NANAIMO. 

POST   OFFICE,  AC. 

Furniture  was  supplied  to  the  Customs  Offices,  and  trifling  repairs  to  locks,  &c., 
effected  under  the  supervision  of  Mr.  F.  C.  Gamble,  C.  E. 

NEW  WESTMINSTER. 

PUBLIC    BUILDING. 

Preparations  for  the  enlargement  of  the  Post  Office  room  were  made,  but  owing 
to  unforeseen  circumstances  the  works  have  not  been  carried  out.  A  stove  was 
supplied  to  the  Fisheries  Office,  and  some  broken  glass,  &c.,  replaced. 

Works  carried  out  under  the  supervision  of  Mr.  F.  C.  Gamble,  C.  E. 
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VANCOUVER. 

IMMIGRATION   BUILDING. 

« 

Beds,  stretchers,  tables,  chairs,  stove,  &c.,  have  been  furnished. 

POST  OFFICE,   AC,   BUILDING. 

On  27th  October,  1888,  a  site  was  purchased  on  the  corner  of  Pender  and  Gra- 
velle  streets,  having  frontages  of  130  feet  and  75  feet  respectively,  and  on  2nd  August, 
1890,  a  contract  was  entered  into  for  the  construction  of  the  building.  There  is  to 
a  S-btory  and  basement  stone  main  building,  L  shaped  in  plan,  81  feet  by  64  feet, 
and  a  one-story  and  basement  annex  in  rear,  35  feet  by  55  feet.  The  basement 
under  main  portion  is  to  be  divided  by  brick  partitions  and  be  used  for  furnace 
room,  fuel  room  and  Post  Office  storage ;  the  basement  under  the  annex  for  bonded 
/i^oods.  The  ground  floor  of  the  main  building  is  to  be  the  Post  Office,  and  that  of 
the  annex  the  examining  warehouse ;  the  fli'st  floor  is  to  contain  the  offices  of  the 
Customs,  Inland  Revenue  and  Pose  Office  Inspector,  and  the  second  floor  offices  not 
jet  distributed.  There  are  to  be  brick  vaults,  one  on  the  ground  floor  for  the  Post 
Office,  and  two  on  the  first  for  the  Inland  Revenue  and  Custom  House. 

Plan  prepared  by  this  Department. 

Resident  architect,  Mr.  C,  Osborn  Wickenden,  Vancouver. 

Contractor,  Mr.  A.  B.  Carter,  Vancouver. 

VICTORIA. 

"O"    BATTERY    BARBA0K8. 

A  contract  was  entered  into  on  31st  December,  1890,  for  the  erection  and  com- 
pletion of  guard  house,  entrance  gate,  cook  house,  married  men's  quarters  and 
canteen,  all  of  which  were  completed. 

Officers'  quarters  had  water  laid  on  and  taken  into  kitchens,  a  urinal  titted  up 
and  electric  bells  put  in;  lumber  was  supplied  for  sidewalk,  and  metal  and  gravel 
for  road ;  3^  acres  of  barrack  property  was  cleared,  grubbed  and  ploughed ;  ihe 
property  was  fenced,  and  cupboard,  ranges,  iron  shelving,  hose  and  hose  reels  were 
supplied. 

Plans,  &c.,  prepared,  and  work  supervised  by  this  Department. 

Supervisor,  Mr.  F.  C.  Gamble,  C.E.,  Victoria. 

Contractor,  Mr.  Geo.  Macfarland. 

GEITERALLY. 

Usual  and  ordinary  repairs  and  minor  alterations  were  executed  ;  sundry 
articles  of  furniture  and  flttings  were  provided,  cleaning,  colouring,  paintini;  and  other 
improvements  effected  to  a  large  number  of  buildings  not  herein  referred  to. 

ENGINEERS,  ENGINEMEX,  FIREMEN,  Ac,   PUBLIC   BUILDINGS. 

The  various  engineers,  enginemen,  firemen  and  caretakers,  and  the  heating 
apparatus  of  Dominion  Public  Buildings,  with  the  exception  of  those  at  the  various 
penitentiaries  and  the  military  buildings,  are  under  the  control  of  this  branch  of  the 
I)epartment,  and  number  120  in  addition  to  the  Staff  of  Ottawa  building-*. 

HEATING  DOMINION  BUILDINGS  (FUEL). 

Tenders  y^ere  invited  by  public  advertisement  for  the  nupply  of  coal  at  115  of 
the  public  buildings,  and  coal  and  woodsupplied  to  over  115  buildings  in  all. 
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WATER  FOR  DOMINION"  BUILDINGS. 

The  water  aupplj  for  the  THriooH  public  baildinge,  oxceptiug  at  Ottuwa,  and  the 
peniteotiariau  and  mtlitarj  baildings,  IB  coDtrolled  by  this  branch  of  this  Depart- 
menti  61  buildings  at  40  localities  have  water  services  connected  with  the  water 
supply  of  the  local  water  works  companioB,  the  remainder  being  in  general  supplied 
with  welts,  pumpa  and  tanks. 

LIGHTING  DOMINION  BUILDINGS. 

The  lightiDg  of  the  various  Dominion  buildings,  excepting  at  Ottawa,  and  the 

Btuitentiaries  and  militaiy  buildings,  is  under  the  control  of  this  branch  of  the 
epartment.  Of  these  buildings  63  were  lighted  by  gas,  19  by  incandescent  electric 
light,  2  by  gasoline,  1  by  natural  gas,  and  the  remainder  by  coal  oil,  while  ataeverai 
of  the  last  mentioned  the  entrance  is  illuminated  by  an  arc  light  outside. 
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APPENDIX  No.  3. 


Department  of  Public  Works  of  Canada, 

Chief  Engineer's  Office,  Ottawa,  25th  January,  1892. 

Sir, — I  have  the  honour  to  transmit  herewith  a  report  on  the  works  performed 
in  the  different  harbours,  &c.,  throughout  the  Dominion, during  the  fiscal  year  ended 
30th  June,  1891. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

LOUIS  COSTE,  Acting  Chief  Engineer, 

E.  F.  E.  Roy,  Esq.,  Secretary,  Public  Works  Department.  Ottawa. 

In  No.  125938. 

PRINCE  EDWARD  ISLAND. 

annandale  pier. 

Annandale  Pier  is  in  King's  County,  and  is  situated  on  the  north  side  of  Grand 
River,  near  its  entrance  into  Boughton  Bay.  It  is  distant  14  miles  by  road,  south 
from  Souris,  the  eastern  terminus  of  the  Prince  Edward  Island  Railway,  and  is  the 
shipping  place  for  a  large  agricultural  diHtrict. 

The  pier  is  not  much  exposed  to  the  force  of  the  sea,  owing  to  the  existence  of 
a  **  bar"  at  the  mouth  of  the  river,  but  it  is  very  much  exposed  to  the  i-unning  ice  in 
the  spring,  and  to  the  ravages  of  the  teredo,  which  is  very  destructive  in  the  river. 

Since  its  assumption  by  the  Department,  it  has  received  extensive  repairs,  prin- 
ci[mlly  in  close-piling  along  the  channel  face. 

During  the  fast  year  a  small  amount  was  expended  in  replacing  the  planking  on 
the  pier  head  where  required,  in  strengthening  the  short  span  in  the  approach,  and 
in  levelling  up  the  approach  with  gravel  and  sand. 

BAY  VIEW  pier. 

Bay  View  Pier  is  situated  on  the  eastern  side,  and  near  the  mouth  of  the  Uope 
River  which  enters  New  Ix)ndon  Harbour,  about  3^  miles  to  the  south-east  from  its 
entrance. 

This  pier  is  not  exposed  to  any  heavy  sea,  but  the  extreme  high  tide  of  the  1st 
December  ult.,  which  with  the  prevailing  gale  caused  so  much  damage  elsewhere, 
ro»e  to  some  18  inches  above  the  top  of  the  work,  washed  out  the  btush,  stone  and 
day  filling  in  part,  leaving  the  structure  almost  unballasted,  and  in  this  condition  it 
was  partially  lifted,  breaking  the  bolts  which  secure  the  pile  fenders  to  the  work,  or 
*«plitting  the  heads  of  the  piles,  and  had  it  not  been  for  the  piles  around  the  work, 
the  ^tructure  would  undoubtedly  have  floated  off. 

The  work  of  repair,  &c.,  consisted  first  in  rebuilding  the  top  of  the  outer  end  for 
n  distance  of  40  feet,  to  an  average  depth  of  5  feet  and  in  placing  14  new  pile  fenders 
around  it;  second  in  rebuilding  the  top  on  60  tect  of  the  pier,  in^ide  of  the  outer 
<*nd,  to  a  depth  of  2  feel. 

BELFAST  PIER. 

Belfast  Pier,  Queen's  County,  is  situated  on  the  south  side  of  Orwell  Bay,  about 
one  mile  distant  from  the  village  of  Eldon. 

This  pier  is  600  feet  in  length  and  from  24  to  35  feet  in  width,  with  an  L  *^ 
the  outer  end  106  feet  in  length.  2S  feet  wide,  giving  a  channel  face  of  140  feet.  Ex- 
cepting two  small  openings,  the  work  is  constructed  with  square  timber  faces, 
the  inner  end  for  a  distance  of  H90  feet  being  filled  in  with  bru^h,  stone  and  olay, 
\fhile  the  outer  end  and  the  L  are  floored  over. 

Since  iU?  assumption  by  the  Department  the  outer  end  and  the  L>  »**  ^^^^  t^  tl^^ 
inner  end  for  a  distance  of  150  feet,  have  been  put  in  thorough  re])nir. 

During  last  season  work  was  done  in  the  way  of  renewing  the  top  of  a  portion 
of  the  inner  end,  for  a  distance  of  185  feet  to  a  depth  of  from  2  to  8  feet,  by  placing 
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new  face  timbers,  cross  ties,  longitodinals,  cap  and  fenders,  and  by  filling  in  the  top 
with  brush,  stone  and  clay. 

Campbell's   cove  breakwater. 

Campbell's  Cove,  King's  County,  is  situated  on  the  north  coast  of  the  Island, 
about  nine  miles  west  from  East  Point,  and  14  miles  distfint  fi*omSouris,  the  eastern 
terminus  of  the  Prince  Edward  Island  Railway. 

In  1872,  the  Provincial  Government  constructed  a  detached  breakwater  30O 
feet  in  length  and  30  feet  wide,  on  the  reef  which  extends  out  from  the  western  end 
of  the  cove,  for  the  protection  of  small  fishing  vessels  and  boats. 

During  1882-83  the  Department  repaired  the  old  structure,  raised  it  2  feet  in 
height,  connected  it  with  the  shore  (a  distance  of  70  feet),  and  constructed  an 
extension  thereto,  250  feet  long  and  20  feet  wide  on  top,  making  its  total  length  620 
feet.  The  whole  work  is  constructed  of  square  timber,  the  faces  of  the  old  portion, 
and  of  the  connection  with  the  shore  are  built  plumb  ;  the  extension  has  a  timber 
slope  of  1  to  1  on  the  seaward  side. 

A  small  amount  was  set  apart  for  repairing  the  damaged  timber  slope,  during- 
the  last  season,  but  the  work  was  scarcely  commenced  when  the  place  was  visited 
by  a  terrific  gale  accompained  by  an  extreme  high  tide,  which  entering  through  the 
broken  face,  lifted  the  top  and  otherwise  damaged  the  structure  to  a  great  extent. 
The  amount  was  used  in  saving  the  materials  which  was  scattered  ardund  the  Cove. 

CARDIGAN    (NORTH)    PIER. 

North  Cardigan  Pier,  King's  County,  is  on  the  north  side  of  the  Cardigan  Eiver, 
near  its  entrance  into  the  bay  of  the  same  name,  and  is  distant  about  6  miles  frona 
Cai'digan  Bridge,  the  head  of  navigation  and  a  station  on  the  Prince  Edward  Island 
Bail  way. 

Its  total  length  is  383  feet,  and  it  consists  of  a  shore  abutment  and  seven  blocks 
with  intervening  openings,  the  latter  being  spanned  over  and  planked.  It  is  from 
23  to  25  feet  wide  out  to  the  oucer  block,  which  has  a  width  of  32  feet.  The  shore 
abutment  is  100  feet  in  length,  the  blocks  from  19  to  2  >  feet,  and  the  spans  from  14 
to  26  feet  long.  The  abutment  and  all  the  blocks  are  constructed  with  squared 
timber  faces,  filled  in  with  brush,  stone  and  clay,  excepting  the  two  outer  blocks, 
which,  as  well  as  the  spans,  are  planked  over. 

Since  its  assumption  by  the  Dominion  Government,  it  has  received  extensive 
repairs. 

During  the  fiscal  year  four  mooring  posts  were  renewed,  and  the  shore  abutment 
and  the  blocks  were  levelled  up  with  gravel  ;ind  clay. 

CASCUMPEC. 

Cascumpec  Harbour,  Prince  County,  is  on  the  north  coast  of  the  Island,  about 
17  miles  to  the  southward  of  North  Cape,  and  about  20  miles  to  the  north-westward 
of  the  entrance  into  Richmond  Bay.  • 

The  entrance  into  the  harbour  is  ohstructed  by  two  bars,  the  outer  one,  com- 
posed of  sand,  lies  about  a  mile  from  the  entrance,  and  the  "  inner  bar,"  which  is 
composed  of  very  soft  red  sandstone  lies  between  the  beaches  which  form  the 
entrance.  The  bara  are  about  1,000  feet  in  width  and  carry  a  depth  of  10  feet  at  low 
water  springs,  which  rise  3  feet. 

It  is  proposed  to  make  a  cut  through  the  inner  bar,  100  feet  in  width,  with  a 
depth  of  15  feet  at  low  water,  so  as  to  admit  of  a  larger  class  of  vessels  to  enter  and 
leave  the  harbour.  It  is  thought  that  a  deeper  channel  across  the  "  inner  bar  "  will 
have  the  tendency  to  create  a  stronger  tidal  current  and  deepen  the  water  over  the 
'*  outer  bar.  " 

The  work  was  commenced  by  the  Department  in  1885  by  submarine  blasting, 
and  was  continued  every  season  since,  but  owing  to  the  shortnea*^  of  the  period  in 
which  operations  could  be  carried  on,  the  softness  of  the  material,  which  blasts 
badly,  and  the  fact  that  the  divei-s  had  to  handle  every  piece  of  stone,  by  hand,  it 
has  not  progressed  as  rapidly  as  it  was  expected. 
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During  1889-90  a  new  plan  for  the  prowecution  of  the  work  was  adopted  and  put 
in  operation,  viz.,  the  rock  was  blasted,  but  wan  left  in  place  for  removal  by  the 
dred>fe. 

On  the  11th  day  of  October  ult.,  the  dredge  commenced  working  on  the  bar, 
mud  up  to  the  5th  day  of  November  worked  10  days  and  removed  1,147 J  cubic  yards 
of  stone  from  the  cut.  Owing  to  bad  weather  operations  had  to  be  discontinued  and 
the  dredge  was  laid  up  for  the  winter. 

Between  the  3rd  October  and  8th  November,  1890,  the  '*  Prince  Edwaitl " 
removed  1,157  cubic  yards  of  sandstone,  which  had  been  loosened  by  explosives, 
from  the  bar  at  the  entrance  to  the  harbour. 

CHAPEL  POINT  PIER. 

Chapel  Point  Pier,  King's  County,  is  on  the  south  side  of  Grand  River,  about  3 
mi  left  from  its  entrance  into  Boughton  Bay. 

The  pier  was  constructed  by  the  Local  Government,  and  consisted  of  an  approach 
205  feet  in  length,  and  of  a  block  at  the  end  22  feet  long,  they  being  connected  by 
a  span  22^  feet  in  length  making  the  total  length  of  the  pier  244^  feet.  The 
approach  is  constructed  with  squared  timber  face:^  and  is  filled  in  with  brush,  stone 
and  clay,  and  the  outer  block  is  constructed  with  squared  timber  faces,  but  it  is  filled 
with  ballast  and  is,  as  well  as  the  span,  planked  over. 

On  the  31»t  day  of  March,  1890,  a  contract  was  entered  into  for  repairing  the  top 
of  the  outer  block,  and  for  the  extension  of  the  pier,  by  the  addition  of  a  new  block 
ao<l  of  a  new  span,  each  being  22  feet  wide  and  22  feet  in  length,  and  the  work  was 
ftati^faetorily  completed  on  the  9th  day  of  August,  1890. 

Besidee  the  contract  work  the  bottom  of  the  old  outer  block  which  had  sutfered 
by  th«  run  of  ice  in  the  winter  of  1889-90  was  repaired  and  twenty  piles  were  placed 
around  it.  The  approach  was  levelled  up  with  stone  and  gravel,  and  new  top  face 
timbers,  cap  and  one  mooring  pt«t  were  renewed,  and  its  sides  were  strongthene<l  by 
placing  forty  fender  piles. 

The  pier  is  now  290  feet  in  length,  and  it  admits  of  three  small  vessels  loading  at  a 
time,  instead  of  one  as  formerly. 

CHINA  POINT  PIEB. 

China  Point  Pier  is  in  Queen's  County  and  lies  on  the  west  side  of  the  mouth 
of  the  Orwell  River,  at  the  entrance  into  Orwell  Bay. 

The  pier  is  426  feet  in  length  on  the  south  side  with  a  return  or  ^  along  the 
channel  tace,  72  feet  in  length.  It  is  from  18  to  24^  feet  in  width,  and  is  compose^i 
oi  a  series  of  8  solid  blocks  (not  including  the  shore  abutment)  with  intervening 
openings,  spanned  and  planked  over.  The  shore  abutment  and  the  five  inner  block's 
are  built  with  squared  limber  faces  and  are  filled  in  with  bru^h,  stone  and  clay. 
The  two  outer  blocks  and  the  one  forming  the  L  a*"®  ^^so  built  with  squared  timber, 
but  they,  as  well  as  all  the  openings,  are  covered  with  3  inch  plank. 

In  November,  1889  a  contract  was  entered  into  for  the  removal  of  all  flooring, 
cap  timbers,  floor  stringers  and  span  beams,  the  raising  of  the  outer  block  and  the 
reconstruction  of  the  top  of  the  |^  block  and  for  levelling  up  the  inner  blocks  and 
approach  with  stone  ancl  clay. 

The  work  on  the  main  structure  wan  satisfactorily  completed,  and  when  the  L 
block  was  stripped  down  to  low  water  mark,  it  was  found  that  it  was  too  far  gone 
to  build  upon. 

It  was  then  considered  advisable  to  abandon  it  and  to  build  in  lieu  thereof  an 
entirely  new  block  on  the  south  side  of  the  end,  and  all  the  work  was  complote<l  in 
a  -^atisfactoiy  manner  on  the  25th  November  ulf. 

Besides  the  contract  work  12  piles  were  driven  around  the  outer  block, 

qauthieb's  creek. 

At  the  beginning  of  the  fiscal  year  the  dredge  "  Prince  E«lward"  was  operating 
at  Gaathier's  Creek,  North  Rustico,  improving  the  channel,  and  when  the  work 
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closed  on  the   17th  September,  17,847  cubic  yards  of  clay,  sand  and  raud  had  been 
removed,  and  a  depth  of  11  feet  at  low  water  springs  obtained. 

OEOHGETOWN  PIER. 

Georgetown,  the  shire  town  of  KingV  County,  is  situated  on  the  northern  side  of 
the  Montague  River,  near  it>  entrance  into  Cardigan  Bay,  and  is  the  terminus  of  the 
Georgetown  Branch  of  the  Prince  Edward  Island  Railway.  Its  harbour  is  well  known 
as  beitig  one  of  the  best  and  safest  in  the  Island. 

The  public  wharf  known  as  Queen's  Pier  was  consti'ucted  by  the  Local  Govern- 
ment and  was  handed  over  to  the  Dominion  Government  in  1884.  It  is  composed  of  a 
shore  abutment  340  feet  in  length  and  of  six  blocks  from  25  to  33  feet  long,  with 
intervening  spans.  Its  total  length  is  642  feet  and  its  width  varies  from  25  to  33 
feet.  The  shore  abutment  and  the  blocks  are  built  with  squared  timber  faces,  filled  in 
with  brush,  stone  and  clay,  the  spaces  between  them  being  spanned  over  and  planked. 

During  last  season  a  small  amount  was  expended  in  placing  floor  stringers  and 
planking  on  the  three  outer  blocks,  and  in  levelling  up  the  shore  abutment,  and  the 
three  inner  blocks  with  stone  and  clay. 

At  the  end  of  the  pier  there  is  a  depth  of  12  feet  at  low  water  springs.  Spring 
tides  rise  5  feet,  ard  the  class  of  vessels  loading  and  discharging  at  the  pier  are  large 
sized  schoonei*8,  drawing  up  to  10  feet  of  water. 

HICKEY^S  PIER. 

llickey's  Pier,  Queen's  County,  is  situated  on  the  south-eastern  side  of  the  East 
or  Hillsboro'  River,  about  10  miles  distant  from  the  city  of  Charlottetown. 

The  Hillsboro'  River,  being  navigable  for  a  distance  of  about  15  miles  inland 
from  the  city  of  Charlottetown,  is  the  most  important  river  on  the  Island,  and 
llickey's  Pier,  since  the  channel  at  its  end  and  berths  on  each  side  of  it  were 
dredged  out  by  the  Department,  is  the  first  in  importance  on  the  river. 

The  structure  was  constructed  by  the  Ijoeal  Government  and  is  428  feet  in 
length  on  its  centre  line  and  is  of  ditferent  widths,  ranging  from  22  to  29  feet,  the 
latter  being  the  width  of  the  outer  end  and  for  a  distance  of  180  feet.  It  is  composed 
of  a  shore  abutment  105  feet  in  length  and  of  a  series  of  blocks  with  intei-vening 
spans. 

On  its  assumption  by  the  Department  the  pier  was  almost  a  wreck,  but  since 
then  it  has  been  nearly  reconstructed. 

During  the  last  session  the  following  works  were  executed : — 

(1.)  The  outer  block  was  raised  to  the  level  of  the  rest  of  the  work,  and  new- 
stringers,  planking,  cap,  4  mooring  posts  and  6  fender  piles  were  placed. 

(2.)  The  planked  portion  of  tne  shore  abutment  for  a  distance  of  145  feet 
having  settled  in  the  centre  the  planking  was  removed,  the  centre  stringers  were 
raised  and  the  planking  was  replaced  and  where  necessary  it  was  renewed. 

hurd's  point  pier. 

lluni's  Point,  Queen's  County,  is  situated  on  the  south  side  of  the  southern  end 
of  Bedeque  or  Sumraerside  Harbour,  and  about  3  miles  south  of  the  town  of  Sum- 
raerside. 

The  pier  is  a  very  important  shipping  place,  being  the  outlet  of  a  large  and  rich 
agricultural  district. 

A  channel  2,700  feet  in  length,  250  feet  wide,  with  a  depth  of  12  feet  at  low 
water,  was  dredged  by  the  Department  in  1884-85,  from  the  deep  water  channel  to 
the  pier. 

The  pier  is  511  feet  in  length  and  is  composed  of  an  approach  227  feet  long  and 
26  feet  wide,  the  remaining  length  of  284  feet  by  5  blocks  and  intervening  spans. 
The  outer  block  is  65  feet  wide  and  50  feet  in  length,  forming  a  T»  ^^^  i^  i®  con- 
structed of  squared  timber,  filled  with  ballast  and  planked  over.  The  approach  as 
well  as  the  other  blocks  are  also  built  with  squared  timber  faces,  but  they  are  filled 
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in  with  bruhh,  stone  and  clay.    At  the  outer  end  there  is  a  depth  of  13  feet  of  water 
mt  low  water. 

During  the  last  season  a  small  amount  was  expended  in  renewing  the  planking 
on  the  out49r  block,  where  necessary,  in  straightening  and  strengthening  the  south- 
ern face  of  the  approach,  and  in  levelling  up  the  approach  and  the  inner  blocks 
with  Htone  and  gravel. 

kibb's  shore  pier. 

KierV  Shore  Pier  is  situated  at  Malpeque,  Prince  County,  and  lies  on  the  east 
Mde  of  Richmond  Bay,  about  7  miles  from  Kensington,  a  station  on  the  Prince 
F/iwanl  Island  Railway. 

It  was  constructed  by  the  inhabitants  assisted  by  the  Local  Government,  and  is 
1,016  feet  in  length  and  from  20  to  24  feet  wide.  It  is  built  with  squared  timber 
faces,  filled  in  with  brush  and  stone,  and  excepting  a  short  span,  17  feet  long,  and 
the  outer  end  for  a  distance  of  25  feet  which  are  planked,  the  top  of  the  pier  is 
covered  with  clay. 

The  amount  authorized  for  expenditure  last  season  was  expended  in  filling  up 
washouts  in  the  roadway  caused  by  the  gale  and  high  tide  of  1st  December,  1890, 
and  in  straightening  up  the  timber  faces  of  the  inner  end  which  had  canted  out* 
irards. 

MALPEQUE  BREAKWATER. 

Malpe(|ne  Breakwater,  Prince  County,  lies  within  the  eastern  or  principal 
entrance  of  Richmond  Bay,  on  the  north  shore  of  the  Island,  about  90  miles  from  East 
Point  and  40  miles  from  North  Cape. 

During  1877-78^79  a  bi-eakwater,  600  feet  in  length,  was  constructed  by  the 
Department  on  the  western  end  of  "  Royalty-Sands,"  on  the  eastern  side  of  the  har- 
bour, to  shelter  the  anchorage  from  north-east  winds  and  to  afibrd  a  shipping  place 
for  the  produce  of  the  surrounding  country. 

Since  the  construction  of  the  breakwater,  the  sands  inside  began  to  waste  away 
bv  the  action  of  the  sea  during  easterly  storms,  and  to  prevent  tnis  action,  a  breast- 
work was  constructed  from  the  inner  end  of  the  breakwater  to  Royalty  Point,  a 
distance  of  2,370  feet. 

During  the  last  season  the  amount  authorized  was  expended  in  close-piling  the 
outer  end  of  the  breakwater  and  the  sides,  for  adistanceof  10  feet  from  the  outer  end. 

MIMINEOASH. 

Big  Miminegash,  Prince  County,  is  situated  on  the  north-west  coast  of  the 
lt«iand,  about  15  miles  from  North  Cape  and  18  miles  from  West  Point. 

Before  it«  improvement.  Big  Miminegash  was  one  of  the  numerous  ponds  along 
this  coaat  which  empty  into  the  Northumberland  Straits,  through  sand  beaches. 
Being  sheltered  to  a  great  extent  by  Miminegash  Reef,  a  ledge  of  rock  nearly  a  mile 
long,  which  lies  parallel  to  the  shore,  at  a  distance  of  about  half  a  mile,  it  had  the 
advantage  over  tne  other  ponds,  and  it  was  the  one  mostly  nought  by  fishermen 
during  stormy  weather. 

The  outlet  of  the  pond,  called  the  "run,"  beint^  through  sandy  soil,  it  often 
changed  its  course.  To  make  it  permanent  and  to  improve  the  depth  of  water  in 
it.  it  was  confined  to  a  width  of  56  feet  by  works  on  either  side;  the  Department 
havinfc  expended  about  $9,000  since  1878. 

The  works  consist,  on  the  noi-th  side,  of  a  solid  timber  pier  417  feet  in  length, 
and  150  feet  of  close  piling,  and,  on  the  south  side,  ot  a  pier  constructed  of  piles, 
brush  and  stone  150  feet  long. 

A  certain  amount  of  work  was  done,  consisting  in  re-ballasting  and  in  the 
renewal  of  floor  stringers  and  plank  on  the  inner  end  of  the  north  pier,  for  a  distance 
(tl  100  feet. 
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NEW   LONDON. 

The  harbour  of  New  London  is  situated  on  the  northern  coast  of  Prince  Jldward 
Island,  about  10  niiles  south-east  from  the  entrance  into  Richmond  Bay.  Within  its 
entrance,  which  is  about  1,200  feet  wide,  the  bay  is  3  miles  wide  and  receives  the 
waters  of  the  South-West,  the  French,  the  Stanley  and  ihe  Hope  ^Rivers. 

The  works  constructed  by  the  Department  for  the  improvement  of  the  entrance 
into  the  harbour  consist  of  a  breakwater  1,050  feet  in  length  on  the  sand  beach  at 
the  eastern  side  of  the  entrance,  built  partly  of  piling,  brush  and  stone  and  pai-tly 
of  cribwork,  a  breakwater  460  feet  in  length  on  the  beach  at  the  western  side  of  the 
entrance,  the  inner  end  for  a  distance  of  400  feet  consisting  of  pile,  brubh  and  stone 
work,  and  the  outer  end  being  a  squared  timber  block. 

During  the  last  season  the  amount  authorized  was  expended  in  the  con- 
struction of  a  cribwork  block  102  feet  in  length,  between  the  two  outer  blocks  of  the 
eastern  breakwater,  and  in  extending  this  breakwater  at  the  inner  end  a  distance  of 
82  feet  by  the  construction  of  a  breasiwork  composed  of  piling,  brush  and  stone. 

PINITTE    PIER. 

Pinette  Harbour,  Queen's  County,  is  on  the  north  side  of  the  Northumberland 
Strait,4  miles  east  of  Point  Prim,  and  12  miles  north  of  Wood  Islands.  It  is  situated  at 
the  mouth  of  Pinette  River  and  extends  about  2^  miles  inland  to  Pinette  Bi-idge, 
the  navigable  channel  being  from  200  at  the  upper  end  to  600  feet  wide  at  the  lower 
end,  and  carrying  a  depth  of  water  of  3  fatbons  at  low  water  springs,  which  rise  8 
feet. 

A  pier  120  feet  in  length  and  28  feet  wide  was  built  on  the  south  side  of  the 
channel,  below  and  at  right  angles  to  Pinette  Bridge  and  connected  with  the  bridge 
by  a  span  28  feet  long  planked  over. 

The  pier  is  built  along  the  channel  and  has  a  frontage  including  the  span  of 
148  feet.  During  1881  the  dredge  "  Prince  Edward  *  operated  here  in  deepening 
the  loading  berth  off  the  face  of  the  pier  to  a  depth  of  8  feet  below  low  water  springs. 

During  the  past  season  the  work  done  consisted  in  placing  16  fender  piles  along 
the  channel  face,  16  piles  in  the  centre  of  the  work  to  keep  it  from  sliding  out,  and 
in  placing  new  plank  on  top  where  necessary. 

PORT   SELKIRK    PIER. 

Port  Selkirk  Pier,  Queen*s  County,  is  on  the  south  side  of  the  mouth  of  the  Orwell 
River,  at  its  entrance  into  Orwell  Bay. 

The  pier  was  constructed  by  the  Local  Government,  and  is  in  the  form  of  a  Tr 
its  length  from  the  shore  to  the  channel  face  being  252  feet,  and  the  length  of  the 
pier-head  200  feet,  the  width  of  the  approach  is  23  feet  and  that  of  the  pier-head 

35  feet. 

The  pier-head  was  originally  250  feet  in  length  on  the  channel  face,  but  as  the 
upper  block  was  in  danger  of  tumbling  into  the  channel  it  was  removed,  together 
with  the  span  connecting  it  with  the  next  block,  and  thus  the  length  was  lessened 

by  50  feet. 

During  last  autumn  temporary  repairs  were  made  to  the  lower  end  of  the  pier, 
so  as  to  render  it  available  tor  traffic. 

On  25th  February  ult.  a  contract  was  entered  into  for  the  construction  of  a  block 
and  span  at  the  upper  end  of  the  pier,  and  at  the  end  of  the  fiscal  year  the  work  was 
about  half  completed. 

POWNAL     PIEB. 

Pownal  Pier,  Queen's  County,  is  situated  at  the  bead  of  Pownal  Bay,  the  north- 
eastern corner  of  iiillsboro'  Bay,  and  is  distant  about  9  miles  from  the  city  ot 
Charlottetown. 

The  pier  was  built  by  the  Local  Government  and  is  753  feet  in  length.  It 
consists  of  a  shore  abutment,  209  feet  in  length  and  16  feet  wide,  and  of  14  blocks 
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•  -rrfi-funij  t^iwii*.     The  inner  hltKikn  nre  fn)m  1*»  to  H  feot  wuie,  and  Iho  two 
—     ■••^  arv  lu  f«et  wido. 

T     »:m:t  of  b««Ui  and  nmall  crafl  coming  to  and  iMvin^  the  pier  nt  all  time* 

>  !*.r  IV|i«rtinf«nt,  durtOK  18H0-^1.  died^ol  a  channel  up  to  the  pier  1,275  feet 

-  r's-    >'■  l««t  wide  and  from  5  to  6  fiH^t  in  depth,  carryinf(  a  depth  of  from  6  t4> 

•  wat*T  at  low  water  Hprintf^,an<l  a  Iwuiin  on  the  i^aHiern  Hide  ot  the  end  of  the 

*  -•  Svfft  wi'le  an^i  250  feet  in  length. 

>  -*.f..*  th«  pa«t  M«a<*on  a  finmll  amount  waM  expended  in  building  up  the  nhore 
'-»f't  aoil  the  hiock^  with  Mt4)ne  ami  clav,  whioh  had  been  wai«he<l  out  by  the 

.     •     .  ..«    Ut  l»iMeml»cr,  \XW. 

EKD    l*tMNT    PIKR. 

f        !'  in*  l*ier  in  in  <jue<*D*4  rounty.  and  in  Hlttiiitt^'l  on  theeantern  *«ide  of  the 
■  •  •      FI  vf.  ftUuit  «  mile^  north-eantwanlly  fn»m  the  city  of  Charloilelown. 

•  •  t;54i  (r4*t  tn  Ifnicth.  21  feet  in  width  and  i««  12  tW't   hi^h  at    the  outer  end, 

-  *.  .•!«  If  l'»w  water,  hut  uh  the  l>epartnii*Qt  during  1hhs.mi»  i|red|(e<i  a  channel 
'    •    «*«*p  wairr  channel  of  the  river  to  the  end  of  the  pier.  earrviiijC  12  feet  at 

*  •  .'er   tt-«««*l«  are  now  ennble^l  Uy  loiul  at  tt  at  all  time^  of  tide. 

T*^    fi.'*r   1%   eom|>'»M^l    of   n    *«hore  abutment   310   feet    in   length   and  of  5 

•  :•-*••    •    mrKn  inttn  2'*  to  75  feel  in  length,  with    intervening  •pan**  iVom  21  to  25 

«.  :th.     The  ihore  nbutment  and  tlx*  l>t<M*kit  are  tilU«d  tn  with  tu-a^h.  <«tone  and 
-    -.iN-r  bhM'k*  mn  well  an  the  o|>enini;^  an*  plankc^^l  over. 
]*.-  riif  'a«t  tall  work  won  carried  on  of  renewing  the  top  of  the  nhore  abutment 
a  .••r-kir«*  de|»th  ot  IJ  fe«*t,  in   fendering  it  every   10   feet,  in   placint;   new   iipan 

•  ;    ir  Wtri^r  and  cap  on  the  thn*e  inner  o|>ening*t.  in  placing  5  fender  pilem  on 

•  '    •'  the  lour  inner  hlix'k**,  in  placing  four  m«H>iing  |»<mta  in  thec4>rnent  of  the 

->*k.  ati  1  in  levelling  up  the  top  of  the  nhore  abutment  an<l  of  the  tour  inner 
*•   wr*.  ftt4inr  and  clay. 

Rrtri4o  (>(oRni)  nRKiKWATsa. 

V   r '^  Hi:«tico,  (jueen'<«  County.   i«  the   n)o<*t  im|>ortant    fi^hinc  4tali<>o    *in  the 
m     *4«t  of  the  Uland,  antl  i**  nearly  (spudiHiant    ftoni   Morth  (*apean«l    Kai*t 

.'.n^  th«*  yearn  fnim  l**^l  to   !****!,  the   lK*|Mirtmetit  rormtt  u«t*Ni  breakwat«*r« 

•,  •   tr  .if  the  entrance  to  the  harlwiur  tor  the  pur|H»-.e  ot  loticrntraiini;  the  ebb 

*  .(ti'fithe  "  bar"  outAide,iw>  an  toik<N»iii  awuy  the  Mod  and  thu«  obtain  .;  greater 

■4  wat«'r  oTer  it.     The  n^^ult*  havi*  Unmi    mo^t   *utiHiar»orv,   a^   the  d«'pth   of 

«h     -     %  !f«e  l«r  ha#»  been  incraa<M*«l  by  .'i  or  4  fivt.  whifh.  addetl  to  tlie  lot  rnerdrpth. 

■-  1*  p'«-M»tii  at  low  water  Hprin^;**  from  t»  to  10  f^ei  ot  water,  and  at   hu'h  watrr 

r   '  t-^akwater  on  the  north  •tidi*  of'  the   enrranre,  it*  the   nio«t   iriif>i>rtant  and 

■  %•     '  if  •■*  ■>   1.210  ferl  in  len^'ih,  but  a-*  the  oin**r  end  w.*t^  badly  tliniiu'*^!.  it  wa* 

*•  •  -r  a   l.tMn<'e  of  17  te«*l       The  innor  ♦♦rtd  o|'  ihe    breaAwafe:    fo-  a  «li«tahrr   of 

^*  !•  •  ■iri*iruete<l  of  piU»*»,  brti<*h  and  *lone,  the  outer  end  i*  <•'•►•€♦  ta<x«l    iin»l»«»r 

•  -.   ■  .    'p.  imb  on  the  ^'awarl  *ide  up  to  a  tn  u'ht  of  :i   teet  aKnr  j'»w  ».»ti'r   ar.l 

■  •    at  .evel,  with  a  nUt^w*  ot  I  to  1  tin-  inii*  r  i.ir»'  i*  b-nlt  w:*h  »  bit*»T  i>l  1  in  4 
;     f  thf  oulrren*!  I*  I*  I'f*»t  wide,  and  It   a^  w<'!)  a^*  lli»»  •l«»juii>:  t,i' .    a'r«<*.rrf«l 
'         h  plank.   The  U»tn»m  ot  tin*  -lopin;;  ta- 1'  it  <  iom».}»i..  ,|. 

:•-•     ^   .i*t  automn.  th«*  oiiti*r  en  1  to:  a  di«t«tii(*i«  ot  Jot»oi    %%  i*    ri  •  •  ti«'r.i< '*  !, 
«*  :      '  ^    »n  the  iMittom  ot  the  •*iopin^  ta<  e    wai    ro{>  «<  o-l    *irtl   *\  f   p  Hf^    on  tho 
.-  t^  <   ary*i  on  the  top  wa^  renowr*!  m  ht*re  f'»*«f**iry 
I -«  w'k  waa  vi«iti^l  t>y  th«*  tvrrinr  .r.ui*  ot    Ni    I>i*.«o.l«'    l*  mi    a-iott.pa*   ,  t 

*  **rrfu«  high  tide,  and  thf  ouN*r  on<l  o(  tt.i*  hr**.kih  *%  itt-i  !•*.  ^  ili*' t'l- «*  *»{ 
*-•  •.«taiue«i  *exrrt«  dama;;*'**  l>ur.n^'  the  -pr  nj  Mm*  m  •••  »r  •<  ••»  r»  j  ii'»  *•  r«« 
'  .  'JlpiO  like  •Irwltirr,  ttUl  o«  iii^  t«t  the   "I'orra    w  «•.•*•  ;n'r    p'»  ^  »  .1*  ,r    ■*  if      «.'*'"■'■ 

.at!  •rf  Jun4*the\  Coul  1  not  U*  .tre'«rnit!.-li«*  i  i>\    tho  e'l  i    •:  'I.**  *.•»  ..  \rti 
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ru8t;co  (south)  pier. 

South  Ru8tico  Pier,  Queen's  County,  is  situated  immediately  below  the  Oyster 
Bed  Bridge  at  the  mouth  of  the  Wheal  ley  River,  which  enters  Rustieo  Bay,  at  its 
southern  end.  It  is  distant  about  six  miles  from  Hunter  River  Station  on  the  Prince 
Edward  Island  Railway,  and  about  13  miles  to  the  northward  of  the  city  of  Char- 
lotte town. 

The  pier  was  constructed  by  the  Local  Grovernment  to  accommodate  the  ship- 
ping of  produce  from  and  the  importation  of  coal  and  lumber  to  the  locality.  It  is 
593  feet  in  length  and  consists  of  a  shore  abutment  450  feet  long  and  17^  feet  wide, 
and  of  three  detached  blocks  about  25  feet  apart.  The  inner  block  is  17  feet  wide 
and  23J  feet  long,  the  two  outer  blocks  ai*e  respectively  29  and  30  feet  wide  and  20 
and  24  feet  in  length.  The  approach  or  shore  abutment  and  the  blocks  are  built  of 
square  timber,  filled  in  with  brush,  stone  and  clay,  the  outer  block  and  the  spans  are 
covered  with  plank. 

During  the  last  autumn,  a  small  amount  was  expended  in  levelling  up  the  top 
of  the  shore  abutment  and  blocks  with  broken  stone, 

ST.  mart's  bay  pier. 

St.  Mary's  Bay  Pier  is  situated  on  the  souih  side  of  St.  Mary's  Bay,  which  forms 
the  extreme  southern  end  of  Cardigan  Bay,  and  is  about  6  miles  south  of  George- 
town, the  shire  town  of  King's  County. 

The  pier  is  407  feet  in  length  and  for  a  distance  of  310  feet  is  21  feet  wide,  the 
outer  end  for  97  feet  being  from  28  to  29  feet  in  width.  It  is  composed  of  a  shore 
abutment  and  of  7  blocks  with  intervening  spans. 

During  the  past  season  the  western  face  of  the  shore  abutment  was  repaired, 
and  the  roadway  levelled  up  with  stone  and  clay. 

80URI8    BRE.\K WATER. 

Souris  Harbour,  Colville  Bay,  King's  County,  is  about  16  miles  to  the  westwai-d 
of  East  Point,  the  eastern  extremity  of  the  Island.  It  is  a  very  important  shipping 
port  and  is  the  eastern  terminus  of  the  Prince  Edwai-d  Island  Railway  which  has  a 
deep  water  wharf  here. 

The  anchorage  being  go<fd  and  safe  with  all  northerly  winds,  the  Department 
constructed  a  breakwater  from  the  end  of  the  one  previously  built  by  tne  Local 
Government  off  Knight's  Point,  on  the  eastern  side  of  the  harbour,  to  afford  shelter 
during  southerly  gales  and  thus  form  a  harbour  of  refuge.  This  breakwater  is  1,18<> 
feet  in  length,  including  the  portion  constructed  by  the  Local  Grovernment,  which  is 
270  feet  long.  This  portion  is  25  feet  wide  with  faces  plumb  ;  the  centre  portion  is 
500  feet  in  length  and  46  feet  wide  with  faces  plumb,  and  the  outer  section  is  410 
feet  in  length  and  21J  feet  wide  on  top,  with  sides  sloping  1  in  6. 

It  is  exposed  to  the  full  force  of  the  sea  during  southerly  gales,  and  to  the 
attacks  of  the  teredo,  which  is  very  destructive  in  these  waters,  and  since  its  con- 
struction it  has  required  partial  reconstruction  and  very  extensive  repaii*8.  The 
outer  end  stands  in  24  feet  of  water  at  low  water  springs,  and  being  rather  narrow 
for  its  height  (21  feet  wide  on  top  and  30  feet  high)  the  top  was  moved  some  3  feet 
inward  by  the  force  of  the  sea.  To  protect  its  weakened  face  on  the  seaward  side,  a 
heavy  stone  slope  was  commenced  by  the  Department  during  1888,  and  at  the  same 
time  a  strongly  constructed  timber  block  30  feet  square  on  the  bottom,  and  close 
piled  all  around,  was  placed  on  the  outer  end  of  the  seaward  face  to  prevent  the 
stone  from  moving  around  it. 

The  placing  of  heavy  stone  along  the  seaward  face  of  the  outer  section  has  been 
carried  on  yearly  since,  on  a  limited  scale,  and  it  will  take  several  years  before  the 
slope  in  completed,  as  every  successive  gale  tends  to  scatter  the  stone,  but  when  this 
has  obtained  a  natural  slope,  the  sea  will  no  longer  have  any  effect  upon  it. 

During  the  last  season  the  sum  of  $3,699.82  was  expended  in  reconstructing 
the  top  of  the  outer  section  for  a  distance  of  310  feet,  b^'  placing  new  ballast  floors. 
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ballast  to  a  depth  of  about  6  feot,  dow  floor  striogerd,  cap,  flooring  and  fender  piles. 
The  seaward  lace  of  the  section  was  strengthen^  by  a  deposit  of  about  1,200  cubic 
jards  of  large  quarried  stone. 

On  1st  December,  1890,  this  work  was  visited  by  a  terrific  gale  accom- 
panied by  an  extreme  high  tide,  but  the  stone  on  the  seaward  side  of  the  outer  sec- 
tion broke  up  the  seas  before  they  reached  the  breakwater,  and  prevented  serious 
damage. 

Steven's  pier. 

Sleven's  Pier  is  at  Montague,  King's  County,  and  is  situated  on  the  southern 
ride  of  the  J^ontague  River,  immediately  below  Lambert's  Pier,  and  six  miles  above 
its  entrance  into  Cardigan  Bay. 

Since  the  improvement  of  the  navigable  channel  of  the  river  by  the  Depart- 
ment, vessels  of  considerable  size  can  ascend  the  river  up  as  far  as  Montague 
Bridge,  where  a  large  amount  of  produce  is  yearly  shipped. 

The  pier  consists  of  two  wings,  about  50  feet  apart,  extending  out  from  the 
shore  witn  a  pier-head  at  the  outer  end  100  feet  long,  along  the  channel.  The 
wings  consist  of  shore  abutments  ^0  and  115  feef  in  length  respectively,  built  with 
squared  timber  faces  and  filled  in  with  stone  and  gravel,  next  of  openings  21  and  30 
feet  in  length,  spanned  and  planked  over,  square  timber  blocks  form  the  outer  end 
of  the  wings.    The  pier-head  is  constructed  on  pile  bents,  spanned  and  floored  over. 

On  the  assumption  of  this  pier  by  the  Department,  the  pier-head  was  recon- 
Htrueted  and  the  weakest  portions  in  the  approach  were  repaired. 

During  the  past  season  the  greater  part  of  the  pier-head  and  spans  were 
replanked,  fender  piles  were  placeaon  the  outer  face  of  the  eastern  shore  abutment, 
stone  was  placed  against  the  inner  face  of  both  shore  abutments,  and  the  approaches 
were  levelled  up  with  broken  stone. 

STURGEON    PIER. 

Sturgeon  Bay,  King's  County,  is  situated  on  the  south  side  of  Cai-digan  Bay, 
about  six  miles  south  of  Georgetown,  the  terminus  of  the  Georgetown  Branch  of  the 
Prince  Edward  Island  Railway. 

The  pier  was  constructed  by  the  Local  Government  to  accommodate  the  ship- 
ping of  produce  from  the  locality.  Its  total  length  is  43<»  feet,  and  is  from  20  to  25 
feet  in  width,  its  height  at  the  outer  end  is  13  feet,  with  a  depth  of  4  feet  at  low 
water  springs,  which  rise  5  feet.  It  consists  of  a  shore  abutment  250  feet  in  length, 
and  four  blocks  of  from  20  to  25  feet  in  length,  with  intervening  spans  of  from  22  to 
25  feet  long.  The  faces  of  the  approach  and  blocks  are  constructed  of  squared 
timber,  filled  in  with  brush,  stone  and  clay.  The  two  inner  openings  are  filled  in 
with  brush  at  the  bottom,  and  with  stone  and  clay  on  the  top,  the  sides  above  the 
brush  being  timbered  up  to  keep  the  stone  and  clay  in  place.  The  two  outer  open- 
inirs  and  the  outer  block  are  covered  with  plank. 

During  the  last  season  a  small  amount  was  expended  in  levelling  up  the 
approach  and  the  top  of  the  blocks  with  broken  stone,  in  replacing  five  fender  piles 
and  one  mooring  post,  and  in  renewing  some  plank  on  the  spans  and  the  outer 
block. 

VICTORIA   PIER. 

Vict*)ria  is  a  thriving  settlement  in  ijueen's  County,  8ituate<i  at  the  head  of 
navigation  in  Crapaud  Basin.  It  is  about  11  miles  south  of  Emerald  Junction,  a 
station  on  the  Prince  Edward  Island  Railway,  and  is  about  halfway  between  tho 
towns  of  Charlottetown  and  Summerside. 

The  Government  Pier,  so  called  to  distinguish  it  from  other  wharves  owned  by 
private  parties,  has  a  total  length  of  48H  feet.  The  approach  is  2»J8  feet  long  and 
20  feet  wide;  the  next  section  143  in  length  has  an  average  width  ot  37  feet,  and  the 
outer  75  feet  has  a  width  of  58  feet,  so  that  a  large  area  is  available  for  top  wharf- 
age.    Its  height  at  the  outer  end  is  19  feet,  with  a  depth  of  water  of  15  feet  at  high 
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titles.  With  the  exception  of  the  approach,  which  is  built  solid,  the  work  is  com- 
posed of  blocks  and  spans. 

The  approach  from  deep  water  outside  to  the  wharves  has  been  of  late  years 
much  improved  by  dredging. 

Daring  last  fall  the  planking  on  the  middle  and  the  outer  sections  was  t*emoved 
and  50  new  floor  stringers,  8,150  sup.  feet  of  new  3-in.plank  and  2  mooring  posts 
were  placed  on  the  work,  besides  the  approach  was  covered  to  a  depth  of  15  inches 
with  stone,  and  the  faces  were  repaired  where  necessary. 


NOVA  SCOTIA. 


BARRINGTON. 


Barrin<j^ton,  Shelburne  County,  is  distant  45  miles  to  the  south-east  of  Yarmouth 
and  30  miles  south-west  from  the  town  of  Shelburne,  and  is  within  10  miles  of  Cape 
Sable,  the  most  southerly  point  of  Nova  Scotia. 

Barrington  owes  its  importance  almost  entii*ely  to  the  fishing  industry,  and  not 
only  does  considerable  phore  fishing,  but  annually  fits  out  and  supplies  a  number  of 
schooners  for  the  Bank  fishery.  It  is  a  port  of  call  for  the  line  of  steamei's  running 
between  Halifax  and  Yarmouth,  and  is  tne  northern  terminus  of  the  steam  ferry  to 
Cape  Sable  Island.  Owing  to  the  increasing  trade  in  the  fresh  fish  and  lobster 
business  a  line  of  local  steamers  now  makes  four  trips  a  week  between  Barrington  and 
Yarmouth,  calling  at  intermediate  ports  and  fishing  stations. 

Until  the  present  year  the  only  wharf  at  Barrington  at  which  steamers  could 
land  their  freights  was  a  private  one  at  the  lower  part  of  the  Passage,  from  which 
the  ferry  runs  to  Cape  Sable  Island.  This  whai^f  is  not  accessible  at  low  water 
owing  to  a  bar  (distant  about  1,200  feet  from  the  end  of  the  whaif ),  on  which  thei-e 
is  only  4  feet  of  water  at  low  tide. 

An  examination  was  made  by  the  Department  in  1888  to  ascertain  the  most 
suitable  site  for  a  public  wharf,  and  one  was  selected  near  the  head  of  Sherose 
Channel  as  being  the  most  central  and  sheltered  and  at  the  same  time  having  a 
sufficient  depth  of  water. 

The  construction  of  the  wharf  was  begun  in  1888-89  and  continued  during  the 
followinir  year. 

During  the  past  year  the  wharf  has  been  completed. 

It  consists  of  first  an  inshore  section,  90  feet  long,  built  entirely  of  stone ; 
secondly,  135  feet  of  cribwork  to  the  beginning  of  the  soft  mud  flats;  thirdly,  750 
feet  of  pile  wharfing  to  the  edge  of  the  channel,  and  lastly,  an  L  '^^  ^^^^  ^^ng  along 
the  face  of  the  channel,  for  steamers  to  lie  at.  The  first  three  sections  are  20  feet 
in  width,  and  the  L  ^^  channel  portion  has  a  width  of  30  feet. 

The  channel  block  is  furnished  with  a  movable  "drop"  or  landing,  to  enable 
vessels  to  discharge  freight  readily  at  all  times  of  tide,  and  also  with  a  substantial 
warehouse  19  feet  by  35  feet,  for  receiving  and  storing  freight. 

As  the  fishing  schooners  which  are  usually  wintered  afloat  in  Sherose  Channel 
would  inteifere  with  the  movements  of  the  stearae!*s  if  allowed  to  remain  at  anchor 
there,  iive  good  berths  have  been  provided  for  them  along  the  sides  of  the  wharf. 
These  berths  are  fitted  with  pile  fenders,  mooring  posts,  rings,  &c. 

Bunches  of  piles  or  *'  dolphins"  have  been  driven  on  the  flats  to  mark  the  bends 
of  the  channel,  and  the  whole  work  is  now  complete  and  in  thorough  working 
oitler. 

BROAD    COVE. 

Broad  Cove  Marsh,  Inverness  County,  is  on  the  Gulf  of  St.  Lawrence,  12  miles 
south  from  Margaree  Harbour. 

A  wharf,  400  feet  in  length  and  25  feet  in  width  on  top,  was  completed  in  188  8. 
The  depth  at  the  outer  end,  at  extreme  low  water,  is  12  feet  10  inches.  Spring 
tides  rise  4  feet  5  inches. 
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In  1889  the  ballast  was  washed  out  of  eight  chambers  or  spaces  between  the 
cro68  ties  on  the  north  side  of  the  wharf,  and  several  ot  the  upper  race  timbers  on  the 
M>uth  side  were  loosened. 

Daring  the  year  1890-91  a  small  amount  was  expended  in  I'eplacing  and 
*^caring  with  extra  bolting  the  upper  face  timbers  on  the  south  side,  and  in  placing 
vertical  pieces  close  together  against  the  face  timbers  in  six  chambers  on  the  north 
side,  and  refilling  to  within  4  feet  of  the  covering  with  htone  ballast. 

brul£. 

Brul€  is  situated  on  the  south  side  of  BruU  Harbour,  Northumberland  Strait,  in 
the  extreme  north-east  corner  of  Colchester  County,  about  midway  between  River 
John  and  Tatamagouehe,  and  is  distant  about  one  mile  from  Denmark  station,  on  the 
Oxtbrd  and  New  Glasgow  branch  of  the  Intercolonial  Railway,  shortly  completed. 

The  wharf  is  about  400  feet  in  length,  with  an  average  width  of  23^  feet,  built 
etilirely  of  round  timber,  excepting  the  top  face  timbers,  the  floor  stringers  and  the 
cap.  For  a  distance  of  300  feet  from  the  inner  end  the  top  is  gravelled,  the  outer 
KH)  feet  are  planked  over.  The  work  is  14  feet  high  at  the  outer  end,  and  the  depth 
of  water  at  the  same  place,  at  low  water  springs,  is  3  feet,  and  as  spring  tides  rise 
>  feet  the  depth  at  high  water  springs  increases  to  10  feet. 

The  top  of  the  work  was  much  damaged  by  the  heavy  gale  of  the  Ist  December 
ult.,  which  was  accompanied  by  a  tidal  wave  which  rose  some  5  feet  above  the  level 
of  an  ordinary  spring  tide,  and  during  the  spring  the  necessary  amount  was  expended 
in  replacing  floor  stringers,  planking  and  cap,  and  three  fender  piles  at  the  outer  end 
for  a  distance  of  1<'0  feet,  in  renewing  the  lop  of  the  work  inward  of  the  outer 
|>ortion  lor  a  distance  of  90  feet  to  a  depth  of  3  feet,  and  in  replacing  stone  and 
gravel  to  a  depth  of  2  feet  on  the  inner  end  of  the  wharf. 

CARIBOO. 

C'ariboo  Island,  Pictou  County,  is  on  the  Northumberland  Strait,  5  miles  to  the 
westward  of  the  entrance  to  Pictou  Harbour.  It  is  about  4  miles  in  length  and 
halfamile  in  average  width. 

Cariboo  Harbour,  sheltered  by  Cariboo  Island  and  a  smaller  island  lying  to  the 
eastward  of  it,  is  an  extensive  place,  6  miles  in  length  and  1  mile  in  width,  ocuupied 
by  nhallow  water.  The  principal  entrance,  between  the  two  islands,  ban  only  4  feet 
at  extreme  low  water,  and  the  flats  between  the  mainland  and  the  western  extremity 
of  the  Cariboo  Island  are  dry  at  extreme  low  water  except  in  a  few  »mall  channels. 
Spring  tidei*  rise  6  feet,  neaps  4  feet. 

With  the  amount  authorized  a  work  of  brush  and  stone  1,221  feet  in  length,  19 
feet  in  width  on  top,  and  from  2  to  5  feet  in  height  was  constructeJ  between  the 
inland  and  the  mainland.  It  is  still  in  an  unflnished  condition,  being  covered  at 
aUiat  half-tide. 

CHETICAMP. 

Cbeticamp  Harbour,  Inverness  County,  is  on  the  west  coast  of  Cape  Breton 
NIand,  18  miles  north  from  Margaree  Harbour. 

It  is  a  Kocure  harbour,  being  sheltered  from  the  west  and  south  by  Cheticanip 
I'^land  and  a  connecting  beach.  The  entrance  is  from  the  north,  through  a  dre^Jged 
channel. 

During  the  summer,  regular  steam  communication  is  maintained  between 
Pictou  and  intermediate  ports. 

During  the  year  1890-91  a  contract  entered  into  10th  June,  1H89,  for  the  con- 
^'traction  of  a  wharf  on  the  eastern  side  of  the  harbour,  was  completed.  This  wharf 
con0i»«t»  of  an  af^roach  125  feet  in  length  and  30  feet  in  width,  over  a  distance  of  60 
feet  from  its  outer  end,  with  side  walls  and  centre  tilling  of  stone,  and  an  extension 
feO  feet  in  length,  in  two  blocks  with  openings  of  17  feet  (»  inches.  The  outer  block 
is  t>0  feet  in  length  along  the  channel  face  and  has  a  depth  of  11  feet  at  extreme  low 
water.    Sj)ring  tides  ris«  3i  feet. 
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The  "  Geo.  McKenzie  "  operated  at  this  place  between  2'2Bd  September  and  Tth 
November,  1890,  and  from  3rd  June,  1891,  to  the  close  of  the  fiscal  year,  in  wideaiqg' 
and  deepening  the  channel,  which  is  now  40  feot  wide,  with  a  depth  of  14  feet  at  low 
water  springs. 

CHimcH    POINT. 

Church  Point,  Digby  County,  is  one  of  the  most  impoitant  shipping  places  on 
the  Boiith  side  of  St.  llary's  Bay,  It  is  nine  miles  south  from  Weymouth  and  directly 
oppo&ite  Petit  Passage,  Digby  Seek. 

During  the  last  few  yeai-t>  the  gi-avel  ha«  been  working  around  the  cater  end  of 
the  breakwater  and  forming  a  bar  acrosij  the  entrance  to  the  loading  berths.  To 
prevent  further  movement  of  the  gravel,  the  Department,  during  the  puHt  fiscal  year, 
built  an  ^  or  spur,  40  teet  long  and  24  feet  wide,  at  the  north-west  corner  of  the 
breakwater. 

cow     BAT. 

Cow  Bay,  Cape  Breton  County,  is  on  the  eastern  coast  of  Cape  Breton  Island, 
about  18  miles  north-east  of  Sydney  Harbotir.  Owing  to  the  extensive  coal  mines 
in  its  vicinity  it  is  a  place  of  considerable  importance. 

The  bay  is  2^  miles  wide  at  it«  mouth,  and  being  completely  open  to  the 
Atlantic  Ocean  affords  no  safe  anchorage  during  easterly  galcH. 

A  breakwater  was  built  some  years  ago,  on  the  north  side  of  the  bay,  by  Messrs. 
Archibald  k  Co.,  proprietoi-s  of  the  Gowrie  mines,  with  some  aid  from  the  Govern- 
ment of  Nova  Scotia.  It  is  1,386  feet  in  length  and  was  originally  about  44  feet  in 
width,  with  a  depth  at  the  outer  end,  at  low  water,  of  20  feet.  The  area  of  the 
basin  enclosed  between  it  and  the  loading  pier  of  the  Gowrie  mines,  is  about  17 
acres,  10  acres  of  which  had  originally  a  depth  of  from  9  to  20  feet  at  low  water. 
Spring  tides  rise  5  feot. 

Extensive  repairs  have  been  made  nearly  every  year,  and  the  work  has  been 
strengthen  el  by  the  addition  ol  eounterlbrts  and  outer  face  works,  and  by  close- 
piling. 

The  breakwater  now  consists  of  an  inner  work  extending  from  within  220  feet 
of  the  shore  end  to  the  outer  end,  with  counterfoi-ts  and  connecting  works  on  the 
seaward  side,  fi^om  within  580  feet  of  the  shore  end  to  the  outer  end.  The  outer  and 
inner  works  are  from  20  to  25  foet  apart,  they  are  connected  at  intervals  by  tie- 
walls  and  the  spaces  are  filled  with  earth  and  stone  biillast. 

During  the  year  1890-91,  the  amount  appropriated  was  expended  in  completing 
the  close  piling  of  the  inner  face  fVom  within  560  feet  of  the  inner  end  to  the  outer 
end,  in  repairing  the  covering,  and  in  close-piling  and  other  repairs  to  the  outer  face 
works. 

cribbin'b  point, 

Cribbin's  Point,  Antigonish  County,  is  on  the  wei^t  side  of  St.  George's  Bay,  S 
miles  tiouth  from  Cape  George,  anti  5  miles  north  from  the  entrance  to  Antigonish 

I  contract  was  entered  into  for  the  construction  of  a 
)utherly  direction  from  the  point,  to  11  feet  at  extreme 
)5  feel  in  length.  The  wharf  is  to  be  20  feet  in  width, 
feet  from  (he  inner  end  and  30  feet  in  width  on  top 
The  inner  50  feet  is  to  be  of  stone,  with  stone  retaining 

close  faced  timber  work,  full  ballasted  and  protected 
le  approach  is  to  consist  partly  of  side  cutting  ami 
ing  wall,  and  partly  of  through  cutting  18  feet  wide 
g  1^  to  1.    Spring  tides  rise  4  feet. 
le  through  cutting  of  the  approach  was   nearly  com- 

feet  of  the  retaining  wall  of  the  approach  avei'ua^n« 
side  walls  of  the  shore  end  of  whart'  averaging  4J  feet 


[1891]  5» 


-^f !  '   antl  there  hwl  been  ileliver^i  m  \hrge  quantity  of  tim(>er,  aihI   nearly  all 

!■     -  ••    r*«)Qtrril. 

*^  ap*  r«ri:e  is  •ituatinl  on  the  M>tuh  Hhot*o  ot*  the  Bay  of  Pundy.  in  Anna|»(»li^ 

1    A'  ti  I*  aU>at  12  milen  to  tbe  oahtward  of  IH^by  GqU 
T'-    •!*••  huoy  ai»4i  anrhor  whioh  bad  beon  t>lace<l   by  the  De|mrtmt<nt  l*>  the 
«a*i  -<  th«  4»ut4*r  end  of  the  bn'akwat4T.  bavins  been  carne<i  out  of  it*%  |xt<.iti(>n 
ft  Leav^i  •form,  wan  replaowl  daring   ih**  prew^nl  year,  and  the  H|mr,  whi<l»  wan 
•  •»    wa*  rrfht'WfHl, 

IMOBT. 

r?«  '«>«n  of  IHffhr  in  *«ituate<l  at  tbe  we^t^^rn  end  of  the  Anna|M»Ui»  lia«>in.     It  m 

•  '■•'•«  ••   t4»miiriO«  of  the  Wt*«tern  Countien  ltailway,and  darint^  the  |>ft»*t  year  h^i* 
»•-      4irM«-ud    by  rail   with   Anna|M»li*«  and  the  &;eneral   railway  ^yntein  <»f  Nova 

•  »w  ■  ^'   N.  the   diUpi<iat<Ml  -late  of  the  present   iH^by  pier,  Ac.,  the   liinite«l 
c  -.-  *    J  water  at  ita  «ite,  it  wan  coniiidered  a<lviaahle  to  conntrurt  a  new  pirr  in 

-  w»Vr  ti»  iiM»et  the  increa*iing  railway  and  nteamboat  traffic  of  the  i>ort,  and  at 

•  &•!  »-»«•. m  <»f  Parliament  an  appnipriati(»n  of  tlO.tXM)  wai*  made  for  thi*  pur|>o»*«*. 
Tte  •■•»  *el«N*t«d  for  the  work  is  acK»ut  ^  mile  to  the  nortbwnni  ot  th«*  present 

'  a--:   Fft  tli^  op}K>«ite  Aide  of  the  **  liaqaette/'  and  a  contract  for  itn  r<»tifti ruction 

^v  •  .-'  f^l  in  November  la*it.     Owing  to  (lifflcultie«  tbe  contrat*t«»r  lia#i  bnd  to  eon- 

.  •  ••»   tf  ••  M-toal  c4»n»truclion  ha*»  not  y*»»  l>ecn  U^irun,  hut  a  <H>n*idcrable  amount 

-  %  •-.&««  fi>r  the  Work  ban  b(M*n  delivered  near  the  nite. 

r?#    pr  *|>M«^i    work    ji*    to    Im»    "***>    fe<»t    long.  5<)  ftH»t    wide  *in   top.  nn-l    uill 
■p;  I' Ut  tf>  ler t  of   watrr   at    low    tide.     All   ii^  exf>«»<^l   fa4*«'^  are   to   U*    •  ori- 

-  '  ■:    'f  *|oarpil  timlM»r,  birch  iNMnjr  u«4»d  for  the  lower  |>*»rli*»n«»  to  within  !*•  UH 
"*   ap      Tfte  pier  in  intendetj  to  meet  the  HMjiiin^mentw  ot    b«)th  tlie  raih%ay  nwi 

•  1-  -•■!••    and  will  \n*  pn»vid«*<l    with   inclin«Ml   landman  ar.d   o»her  impn*v«'iiirt.t». 

*  \'  fr»  u'ht  «  an  he  bandlcMl  at  all  -itagefi  of  the  tide  with  an  little  delay  a^  |»m«.li:f« 
r*-rw I !•  ^  the  r'>n<»t ruction  of  the  new  pier,  the  •*'ejimer'»  railing;  at    I>!i;h\    •••»!» 

^'     make   tiwr  of  the   old   iitcninlK>at  pier,  and   diiring   tlif   \n%nX    Umrn\    \**nr   'l.** 

•  ."  ".'Ut  rr|»air«il  tbe   inclint^l  landing  oi    thin   latter    work.     The   r<*|i,i.»*»  «'»ii- 
^;    •   •-.ftM*  mi  Ittioti.nt  ballant.  new  l1*Hir  «tririg«»r«,  rel.f^tefiin;;   *-tnie  i»i    •!.••   •■  d 

j:  afp*!  rt-plai  1(1^  ihc  broken  cov««rinc  with  iifw  ttrnl^er. 

K*  oNojir. 

h-    '.   '.,v  *'t!*hr*tef  C-tuntv.  i»»  i*iinnted  on  tin*  n**' 'li  ^i-l**  o|   the  K»».t.  •►•  \{  t.,%* 
•  **.  thr  w«*4tward  »if  tficai  Villu;;*'  and  lio  nni.'*  «•  ii*t  fr  »m  th«'  \*'\u    •!  r.ir-*- 
••.r  Itav  of  Fan«lv  ternunu*  of  the  t'umUrland  <'<»al  afid  Uail*%:n    «'»  •  li  li 
K  "f-a-f  l<i  "rri'e  the  piir|N>M*  o|  a  hreuk«al4*r.  'J*i^  l«'*'t    in    lifi^'h    an  1    J'l    •    *t 
'    #        '.ip   wa*  C'»ri^lrij<'t**<l  hy  th«*  IVpartini'ttl  •!  iriti/  l*-^"  **•* 

I^.-.r-iT  1»»***.»-*.M>    lb«*  pi«T  wa*  exti^n-li-^i   l<M»  |»H't.  nrid  an  L  --^  '"^^  ''»    •*'  *'•'•  ^-'^ 
fc     i   rti  the  aaatern  Hidr  ol  tht*  outer  end.     Th«' w*;  k  on  Mi<»  ri'et.«»»'»n    'h*  -i,:'   -i' 

•  '  'f^  eie^ptuHi  of  caf^tinjt>en*.  tl<»«»r  i*trinj/«*r^.  I«'t»*li*f «»  an>l  <-o\>f  in,r  »*•  -ri-T  *  *•  I 
■  •  I'ti  fO^»«,  All  tac4«i»  are  il-uihle  iVnUT*,  tuo  haii4«t  it. mi**  wi-rr  pia- #•  1  .n  '  »•  i 
■■  "".I  ha!i*»t  to  depth«  of  4  an'l  J  (*-rt  re«jNM'li\rl  v  h»*  tweti  |n«<  •  ■!  "^^  \  ru  ■  ►  t  ^' 
'***  '  fbt  rin;{  Ixdtii  and  two  la<ld<  p*  wen*  mi*m)  p  att^l  ai.l  ^^n  ir^^l 

!••  amonnt   appropriati*-!   ha**  lH'««n   rx|H'ni«'»l   m  tin' rxs '.• 'tfi  oi    "  .»  ■%  •  ir!   i 
r   ti»*atM«-  <»l  1»M)  fret.  roni»tr urtiil  iti  a    "tinit-ar   rniiiin«*t    a«   tli«*    a  ifk     ■■•■  i»   tn 

—  ■  ■•      Ti,^  total  Irn^th  '.f  th.'  work  i*  non    4o»*  ti»»t,  \%.'h  a    li|-  h     •«    M     «♦*    4 
•*'••»•  :i*  outi^ff  end  at  hi:;h  wa»»'r  *prin.'*.   w  h.- It    r  *«*   li»*rf  in   't***!       \   ..    *    •  *■ 
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POX     ISLAND. 

Fox  Ihland,  Halifax  County,  is  situated  on  tlie  AtlaiVtic  coast  of  Nova  Scotia, 
about  15  miles  to  the  eastward  of  Halifax,  and  lies  about  800  feet  distant  from  the 
mainland. 

Until  1879  it  was  connected  with  the  mainland  by  a  shingle  and  gravel  bar, 
which  beiiig  bare  at  all  times  of  tide  was  used  as  a  road  for  carts,  hauling  water, 
supplies  and  stores  to  the  island.  Besides  serving  as  a  road,  the  beach  wilh  the 
island  formed  a  harbour  for  fishing  boats.  During  the  early  part  of  1880,  the  sea 
broke  through  the  beach,  and  these  inroads  continued  until  1885,  when  it  ceased  to 
afford  shelter  and  to  serve  as  a  means  of  communication  with  the  mainland. 

To  restore  its  usefulness,  during  the  3^ear  1886-87,  the  Department  constructed 
beach  protection  works,  extending  over  the  whole  length  of  the  beach,  a  distance  of 
935  feet.  The  work  consisted  of  round  timber  cribwork,  with  a  batter  of  1  in  4  on 
the  sides,  13  feet  wide  on  top.  and  with  a  stone  slope  of  2  to  1  on  each  side,  extending 
up  to  2  feet  below  the  top.  The  whole  of  the  cribwork  was  filled  in  with  stone  up 
to  the  level  of  the  top  timbei*s. 

Since  its  completion  the  beach  made  up  on  each  side  of  the  work  up  as  high  as 
the  work  itself,  but  during  the  gales  of  last  autumn,  the  made  up  beach  on  the  east 
side  for  a  distance  of  190  feet  was  washed  away,  and  the  ballast  on  the  top  of  the 
work  for  the  same  distance  and  2  feet  in  depth,  and  for  a  width  of  5  feet,  was  washed 
out,  and  this  ballast  has  been  replaced. 

FRENCH   RIVBR. 

French  Eiver,  Victoria  County,  is  on  that  part  of  the  east  or  Atlantic  coast  of 
Cape  Breton  Island  known  as  the  **  North  Shore,"  midway  between  the  harbours  of 
St.  Ann's  and  South  Ingonish. 

During  the  year  1890-91  a  contract  was  entered  into  for  the  construction  of  an 
isolated  breakwater,  50  feet  in  length  and  27  feet  in  width  on  top,  to  be  placed  in 
from  6  to  7  feet  at  extreme  low  water.    Spring  tides  rise  5  feet. 

Up  to  the  30th  June  nothing  had  been  done,  except  in  the  way  of  procuring 
materials. 

OEORGEVILLE. 

Georgeville,  Antigonisb  County  is  on  the  Northumberland  Strait,  6J  miles  south- 
'we^it  from  Cape  George,  and  distant  by  land  from  Arisaigon  Northumberland  Strait 
and  McNair's  Cove  on  St.  George's  Bay,  8  miles. 

During  the  year  1890-91,  a  contract  was  entered  into  for  the  construction  of  a 
wharf  230  feet  in  length  and  20  feet  in  width  on  top,  with  an  L  20  feet  by  20  feet 
to  consist  of  an  approach  110  feet  in  length  of  stone,  with  stone  retaining  walls,  and 
an  outer  work  of  squared  timber,  close  faced  and  fully  ballasted. 

At  the  close  of  the  year  45  feet  of  the  approach  had  been  built,  and  there  had 
been  delivered  a  small  quantity  of  the  timber  and  nearly  all  the  iron  required  for 
the  outer  work,  as  well  as  nearly  all  the  stone  for  the  remainder  ot  the  approach. 

The  depth  at  the  outer  end  of  the  wharf  at  extreme  low  water  will  be  5  feet. 
Spring  tides  rise  4  feet. 

GREAT    VILLAGE. 

Great  Village,  Colchester  County,  is  situated  on  the  north  side  of  Cobequid  Bay 
and  on  the  Great  Village  Eiver,  about  1^  miles  from  its  entrance  into  the  Bay.  It  fs 
distant  about  15  miles  north-west  from  Truro,  the  shire  town  of  the  county  and  the 
head  of  Cobequid  Bay,  and  3^  miles  from  Londonderry  Station  on  the  I.  C.  K. 

For  the  accommodation  of  the  inhabitants  of  the  locality,  during  the  last  session 
of  Parliament  an  apropriation  was  made  for  the  construction  of  a  public  wharf  imme- 
diately below  the  village,  the  proposed  structure  being  70  feet  long  and  70  feet  wide, 
with  a  depth  of  15  feet  of  water  along  its  river  face  during  spring  tides,  and  a  con- 
tract was  entered  into  by  the  Department,  on  19th  January,  1891,  for  the  con- 
struction of  the  wharf.  At  the  end  of  the  fiscal  year  the  old  wharf  on  the  site  had 
been  taken  down  and  a  fair  start  made  with  the  new  work. 
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HAMPTON. 

HamptOD,  or  Chutes  Cove,  Annapolis  County,  is  on  the  south  side  of  the  Bay  of 
Fundy,  altout  25  miles  east  of  Digby  Gut. 

In  February,  1889,  during  a  heavy  freshet  the  brook  which  empties  into  the 
Bay  immediately  to  the  eastward  of  the  breakwater  tore  away  its  banks  and  the 
gravel  beach  and  threatened  to  undermine  the  breakwater. 

During  the  past  fiscal  year  a  small  sum  was  expended  in  repairing  the  damage, 
ami  in  turning  the  brook  into  its  original  channel. 

HARBOURVILLS.  , 

Uarbourville,  King's  County,  is  on  the  south  shore  of  the  Bay  of  Fundy,  about  55 
mi  left  cast  of  Digby  Gut. 

During  the  past  fiscal  year  some  small  but  necessar}'  repairs  were  made  to  the 
breakwater.     These  repaii-s  consist  of  replacing  and  fastening  some  41  new  pieces  of 
sheathing  on  the  seaward  face  of  the  breakwater,  some  slight  repairs  to  the  *^  break,*' 
and  rebatlasting  a  portion  of  thei  work  where  the  covering  had  worked  loose,  and 
necuring  this  latter  again  in  position. 

IRISH  OOVE. 

Irish  Cove,  Cape  Breton  County,  is  on  the  south-east  shore  of  the  Great  Bras 
d'Or  Lake,  near  the  entrance  to  East  Bay.  The  distance  to  the  head  of  East  Bay 
1*1  20  miles,  to  St.  Peter's  Canal  about  22  milesand  across  the  lake  to  Grand  Narrows 
10  miles. 

During  the  year  1890-91  a  part  of  the  amount  appropriated  was  expended  in 
procnrinc:  material  for,  and  in  tne  partial  construction  of,  a  wharf  extending  1()2 
feel  to  12  feet  at  the  lowest  lake  level.  The  difference  between  low  and  high  lake 
level  is  15  inches. 

The  wharf  will  consist  of  a  shore  block  49  feet  6  inches  by  20  feet,  a  central 
bltK-k  20  feet  by  20  feet,  and  an  outer  block  57  feet  6  inches  by  20  feet  with  an  L 
20  feet  by  20  feet,  with  two  openings  of  17  feet  6  inches  each. 

JOQQINS  BBBAKWATEB. 

Joggins  Harbour,  Cumberland  County,  is  situated  on  the  south-eastern  side  ot 
aod  near  the  head  of  the  Chignecto  Channel,  the  north-east  arm  of  the  Bay  of  Fundy. 
It  i*^  the  terminus  of  the  Joggins  Railway  and  the  shipping  place  for  the  coal  from 
the  Joggins  Mines  to  points  on  the  Bay  of  Fundy. 

The  works  consist  of  a  loading  pier  about  160  feet  in  length  and  65  feet  wide, 
aod  A  breakwater  280  feet  in  length  and  20  feet  wide  on  top,  running  nearly  parallel 
to  the  shore,  to  which  it  is  connected  by  an  approach  145  feet  in  length  and  from 
16  to  20  feet  in  width. 

The  sheltered  area  inside  of  these  works  is  about  one  acre  in  extent  and  can 
only  be  entered  at  three  quarter  flood.  Tides  rise  here  about  35  to  41  feet,  and  the 
flats  dry  at  low  water  out  to  a  distance  of  about  a  quarter  of  a  mile  oiitNide  ot*  the 
breakwater. 

During  the  fiscal  year  extensive  repairs  and  renewals  were  made  on  the  break- 
water. 

JORDAN    BAY   BREAKWATER* 

Jonlan  Bay,  Shelburne  County,  is  on  the  Atlantic  coast  of  Nova  Scotia,  about 
midway  between  Shelburne  and  Lockeport. 

In  1875  a  breakwater  550  feet  long  was  built  on  the  eastern  side  of  the  bay,  al)Out 
f)  miles  from  its  mouth,  to  give  shelter  to  vessels  resorting  here  to  load  lumber,  a 
ccHwiderable  quantity  of  which  is  cut  on  the  Jordan  Kiver  which  falls  into  the  head 
of  the  bay. 

Some  slight  repairs  were  made  to  the  work  during  the  past  fiscal  year ;  aportion 
of  the  plank  covering  and  sheathing  having  been  torn  off  during  a  heavy  storm  was 
replaced. 
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KENNINOTON   COVE. 

Kenuingtcm  Cove,  Cape  Bi-eton  County,  is  on  the  north  side  of  Grabarns  Bay, 
aboat  5  mileH  to  the  westward  of  the  entrance  to  Loaisbarg  Harbour. 

Daring  the  year  1890-91  the  amount  appropriated  was  expended  in  improving 
by  the  removal  of  rocks  and  boulders,  the  landing  place  for  boats  at  White  Point,  one 
mile  to  the  westward  of  the  entrance  to  Louisburg  Harbour. 

LI8MORE. 

Lismore,  Pictou  County,  is  on  the  Northumberland  Strait,  10  miles  to  the  east- 
ward of  the  entrance  to  Mengomish  Harbour,  and  the  same  distance  from  Merigo- 
mish  Station  on  the  Eastern  Extension  of  the  Intercolonial  Railway. 

A  wharf  was  commenced  by  the  Department  in  1886-87  and  completed  the 
following  year.  It  is  200  feet  in  length  and  20  feet  wide,  strongly  constructed,  full 
ballasted  and  close  fendered  at  the  outer  end.  The  depth  at  extreme  low  water  at 
the  outer  end  is  1  foot  9  inches.     Spring  tides  rise  4  feet  6  inches. 

During  the  year  1890-91  material  for  a  propo'sed  extension  200  feet  in  length  to 
6  feet  at  extreme  low  water  was  procured,  and  150  feet  was  built  up  to  about  2  feet 
above  extreme  low  water,  and  full  ballasted. 

LITTLE   BROOK. 

The  Little  Brook  Wharf,  Digby  County,  is  situated  on  the  southern  shore  of  St. 
Mary's  Bay,  about  3  miles  to  the  southward,  and  westward  of  Church  Point. 

During  the  past  st^ason  $100  was  expended  in  repairing  the  upper  portions  of 
the  wharf  which  were  considerably  damaged  by  a  verv  high  tide  in  the  autumn 
of  1890,  a  portion  20  feet  square  and  5  feet  deep  was-rebuilt,  and  100  tons  of  addi- 
tional ballast  placed  in  the  work. 

LOBSTEB  ROCKS,  YARMOUTH   HARBOUR. 

The  Lobster  Eocks  in  Yarmouth  harbour  are  on  the  western  side  of  a  sharp 
bend  in  the  channel  immediatelv  below  the  steamboat  wharf  and  in  front  of  the 
marine  railway. 

Owing  to  the  narrowness  and  crookedness  of  the  channel  these- rocks  have 
always  been  a  source  of  danger  to  steamers  and  other  vessels  leaving  the  harbour  on 
an  ebb  tide.  Some  yean*  ago  the  inner  portions  of  these  rocks  were  covered  with  a 
cribwork  block  built  at  the  expense  of  the  local  authorities. 

It  has  several  times  been  propot^ed  to  remove  the  outer  portion  of  the  rocks  by 
blasting  and  dredging  but,  after  careful  surveys  and  examinations,  the  estimated 
cost  was  found  to  be  so  large  that  it  was  finally  decided  to  build  a  second  cribwork 
abutment  a  short  distance  outside  the  old  one,  so  that  it  would  be  impossible  for 
vesseU  to  strike  or  ground  upon  them  ;  and  in  August  last  an  appropriation  was 
made  for  this  purpose. 

The  work  was  completed  during  the  pa-st  fiscal  year  and  has  already  proved  of 
great  service,  on  one  occasion  saving  the  new  iron  steamer  "  Boston  "  from  serious 
injury. 

The  block  is  sunk  in  from  8  feet  to  12  feet  of  water,  at  low  tide,  and  is  22  feet 
square  on  top,  its  sides  are  built  with  a  batter  of  1  f(X)t  in  8  feet  and  the  four  sides 
sheathed  with  hardwood  plank  and  the  corners  protected  with  heavy  fenders  and 
iron  straps. 

MABOU. 

Mabou  Harlx)ur,  Inverness  County,  is  on  the  west  coast  of  Cape  Breton  Island, 
6  miles  north-east  from  Port  Hood. 

The  entrance  was  formerly  at  the  southern  extremity  of  a  range  of  sand  hills, 
by  an  intricate  channel  obstructed  by  a  bar,  over  which  there  was  a  depth  of  only  4 
feet  at  low  water. 
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In  1870,  a  Burvey  was  made  and  a  report  submitted  on  the  project  of  opening  a 
now  channel  through  the  sand  hills,  at  their  northern  extremity,  and  closing  the 
existing  channel. 

The  work  was  commenced  in  1872.  A  pier  on  the  south  side  of  the  new  channel, 
753  feet  in  length,  was  completed  in  1876,  and  the  same  year  the  old  channel  was 
cl*»*»ed.  Expenditures  have  been  made  nearly  every  year  since  1876,  in  constructing^ 
a  brush  and  stone  dam  on  the  south  side  near  the  outer  end  of  the  pier,  constructing 
and  repairincr  a  breastworK  on  the  north  side,  and  since  1885,  in  constructing  a 
work  of  brush  and  stone  in  shoal  water  on  the  south  side  of  the  channel  extending 
1,087  feet  beyond  the  outer  end  of  the  pier. 

The  new  channel  is  straight  and  in  every  way  a  great  improvement  on  the 
fMrmer  entrance,  which  is  now  closed  by  a  sand  bar  fVom  900  to  1,000  feet  in  width. 
The  depth  at  low  water  in  the  new  channel,  over  the  bar  opposite  the  outer  end  of 
the  brush  and  stonework,  was,  at  the  close  of  the  year,  about  6  feet.  In  the  channel, 
from  the  outer  end  of  the  brush  and  stonework  to  the  outer  end  of  the  pier,  the 
dfpth  varied  from  8  to  12  feet,  and  opposite  the  pier  where  it  is  about  100  feet^wide, 
Irom  12  to  15  feet,  at  low  water.  P'lom  the  inner  end  of  the  pier  there  is  a  channel 
4.000  feet  in  length,  expanding  into  a  fine  basin  2^  miles  long  and  from  a  quarter  to 
half  a  mile  wide  inside  the  10  feet  lines,  and  having  a  depth  of  from  2^  to  4  fathoms 
over  a  large  part  of  its  area. 

During  a  succession  of  gales  in  December  last,  a  portion  of  the  pieron  the  south 
Mde  of  the  channel  280  feet  in  length  (80  to  360  feet  from  the  outer  end)  was  des- 
troy<*d.  The  breastwork  on  the  north  side  of  the  channel  was  destroyed  several 
}  can*  ago. 

The  amount  appropriated  for  the  year  1890-91  was  expended  in  the  const ruc- 
tiuri  of  a  brush  and  stone  dam  250  feet  in  length  and  10  feet  in  width,  on  the  houth 
-ide  of  the  channel  between  the  outer  end  of  the  pier  and  the  sand  hills,  and  in  rais- 
ir»i:  the  brush  and  stone  extension  nearly  to  high  water  level  from  end  to  end. 

At  the  commencement  of  the  fiscal  year,  the  "Canada"  was  working  at  this 
pla«'e  alongside  the  breakwater  and  at  the  site  of  a  proposed  wharf,  work  being 
clo^e^i  on  10th  November,  1890,  at  which  date  20,700  cubic  yards  of  material  had 
Uen  removed. 

MARGAREE. 

Margaree  Harbour,  at  the  mouth  of  the  Margaree  River,  Inverness  County,  is  on 
the  wet*i  coast  of  Cape  Breton  Island,  about  30  miles  north-ea.Ht  of  Port  Hood.  It 
\i&t^  a  narrow  and  intricate  channel  through  which  the  tides  run  at  the  rate  of  4  knots, 
and  itn  entrance  is  obstructed  by  a  bar  of  shifting  sand,  over  which  there  is  at  times 
a  depth  df  only  5  feet  at  extreme  low  water.     Spring  tides  rise  4  feet. 

A  pier  constructed  on  the  west  side  of  the  entrance  to  the  harbour  by  the  Pro- 
viTifial  Government  prior  to  Confederation,  was  repaired  and  extended  by  the 
I>epartment  in  1876  and  again  in  1879. 

During  the  year  1890-91  a  contract  entered  into  in  1889  for  repairs  to  the  pier,  and 
tV»r  an  extension  200  feet  in  length,  was  completed,  and  some  repairs  to  the  old  work, 
not  inclnded  in  the  contract,  were  effected.  The  extension  is  20  feet  in  width  on  top 
«t^-er  a  di^tance  of  170  feet  and  25  feet  over  the  remaining  30  feet.  It  is  of  round 
timber,  full  balla8te<l  and  close  fendered. 

MABOARETVILLK. 

Margaretvi lie,  Annapolis  "County,  is  on  the  south  shore  of  the  Bhv  of  Fundy, 
«U>ut  42  miles  east  of  Digby  Gut. 

The  breakwater,  which  was  built  by  the  inhabitants  many  vears  ago,  was  badly 
damaged  by  storm  in  December,  1885.  The  work  was  repaired  by  the  Department 
in  lS^7-88,  at  which  time  a  section  150  feet  long  of  the  inshore  end  was  reonilt. 

In  October  last  a  succession  of  heavy  gales  tore  away  the  beach  near  the  outer 
erxl  of  the  work  and  having  exposed  the  decayed  and  worm-eaten  foundation  soon 
made  a  breach  directly  through  the  br^^aJv water. 
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An  approprJHtioD  of  |400  wait  im met) lately  made  to  eave  the  work  ft-om  further 
damage  dnring  the  coming  winter's  stormu,  both  ends  of  the  breach  were  bulkheaded 
up,  Ewme  of  the  wreckage  was  removed  and  all  timber  that  was  fit  for  further  build- 
ing operations  was  saved  and  piled  above  the  reach  of  tide  water. 

MERIOOMIBH. 

Mei-igomieb  Harboni-,  Pictou  County,  i»  nn  the  Northumberland  Strait,  10  inile:^ 
to  the  eastward  of  the  entrance  of  Pictou  Harbour,  The  depth  at  low  water  over 
the  Itar  at  ibe  entrance  is  14  feet.     Spring  tides  rise  &}  feel,  neaps,  3}-  feet. 

In  1880,  a  wharf  was  built  by  the  Depariment  in  a  cove  to  the  eastward  of 
Hard  Wood  PoiDt,  and  about  1  mile  from  Merigomish  Station  on  the  Eactern  Exten- 
sion of  the  Intei-colonial  Railway,  It  is  154  feet  in  length  and  20  feet,  in  width,  on 
flats  dry  at  ostreme  low  water  to  the  onter  end  and,  consists  of  an  approach  70  feet 
in  length,  of  earth  with  stone  side  walls,  and  84  feet  of  block  and  span  work  with 
covering. 

During  the  year  1890-01,  the  covering  over  f)5  feet  of  the  outer  end  of  the  whatf 
was  renewed. 

METE GH AN   RIVEB. 

Meteghan  Biver  falls  into  St.  Mary's  Bay  about  2  miles  north-east  of  Heie^hati 
Cove  and  9  miles  scurh  of  Church  Point. 

The  harbour  is  formed  by  two  breakwaters,  one  on  either  side  of  the  river 

mouth,  both  of  which  were  built  mnny  j-eat-s  ago  by  the  Provincial  Government. 

extensively  repaired  and  otberwiM3  improved  by  the  Depart 

cal  year  an  expenditure  was  made  by  the  Department  in  the 
from  the  channel  which  interlered  with  the  keels  of  vessels 
rf,  and  also  in  effecting  some  slight  repairs  to  both  break- 

MOIDART. 

h  County,  is  on  the  Northumberland  Strait,  8  miles  west  from 

ig  place  for  boats  was  made  by  levelling  off  the  top  ol  a  large 
I  narrow  approach  "iS  feet  in  lenglh  of  tttooe,  with  cribwork 
.  destroyed  during  a  succession  ot  northerly  gales  in  October, 

old  work  have  been  removed  and  a  new  approach   75  feet 
1th  and  6  feet  in  average  height,  coDstructed  of  round  tim- 
red  and  fendered. 
mc  low  water  at  the  east  side  of  the  rock  is  2  feet.     Spring 

m'.nair's  cove. 

itigonish  County,  is  on  the  west  side  of  St.  George's  Bay, 
Cape  George. 

into  in  1872  for  the  construction  of  a  breakwater  to  extend 
1  the  north  side  of  the  cove,  was  completed  the  following 
I  feet  in  width  over  a  distance  of  200  feet  from  the  shore  end, 
istance  of  160  feet  and  40  over  the  remaining  40  feet.  The 
I  at  extreme  low  water  was  about  l(i  feet.  Spring  tides 
re  made  from  lime  to  lime  till  1879  when  the  work  was  car- 
I  feet  of  the  shore  end  down  to  from  6  to  3  feet  below  low 
imer  of  1883,  70  feet  of  the  work  was  rebuilt,  and  during  the 
.  extended  94  teet.  In  April,  1884,  the  94  feet  extension  was 
ice  and  subsequently  carried  away. 
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A  ooDtract  enterod  into  in  1887  for  the  reconstruotion  of  160  feet  of  the  work, 
was  completed  in  1888.  The  new  work  is  32  feet  in  width  on  top  and  42  feet  at  the 
bottom  and  has  a  sloping  face  fi*om  one  foot  above  low  water  on  the  north  side  and 
the  oater  end.  It  is  strongly  constracted  and  founded  on  a  bottom  prepared  by  re- 
moving the  remains  of  the  former  structare  down  to  12  feet  below  low  water  at  the 
outer  end,  and  to  6  feet  at  the  inner  end.  At  the  outer  end  there  is  now  from  9  to 
12  feet  at  extreme  low  water,  and  from  7  to  9  feet  over  a  distance  of  100  feet  out. 
Access  to  its  sheltered  side  is  obstructed  by  a  deposit  of  ballast  and  gravel,  over 
which  there  is  a  depth  of  from  5  to  4  feet  at  the  outer  to  2  feet  at  the  inner  end. 

Burinff  the  year  1890-91  the  amount  authorized  was  expended  in  renewing  the 
covering,  floor  stringers  and  cap  timbera  of  the  work  over  a  distance  of  about  100 
feet  from  the  inner  end,  and  in  procuring  125  pieces  of  piling. 

ooiliyie's  pisb. 

Ogilvie*s  Pier  is  situated  on  the  southern  shore  of  the  Bay  of  Fundy,  about  3 
miles  west  of  Harbourville  and  52  miles  east  of  Bigby  Gut. 

The  inshore  end  of  the  work  is  old  and  much  worm-eaten  and  a  hole  had  been 
made  by  the  sea  into  the  interior  of  the  work.  The  gravel  was  removed  to  a  depth 
of  3  feet,  new  timbers  were,  inserted  where  practicable  and  the  interior  of  the 
cribwork  filled  with  brush  and  large  stone  ballast. 

PARRSBORO'  PIER. 

Partridge  Island  or  Parrsboro'  Pier,  Cumberland  Ck)unty,  is  situated  on  the 
north  side  of  the  Basin  of  Minas,  about  a  mile  to  the  westward  of  the  mouth  of 
the  Partridge  Island  Siver  and  about  2  miles  distant  from  the  town  of  Parrsboro*, 
the  terminus  of  the  Cumberland  Railway  and  Coal  Company's  Railway. 

The  pier  which  is  500  feet  in  length,  being  directly  on  the  seashore,  has  the 
benefit  of  the  full  extent  of  the  tides,  and  as  vessels  can  approach  it  and  leave  it  at 
half-tide,  it  is  the  principal  point  of  communication  between  Cumberland  County 
and  the  counties  of  King's  and  Hants,  on  the  south  shore  of  the  basin,  and  the 
i^teamers  of  the  Basin  of  Minas,  and  St.  John  and  Basin  of  Minas  routes  call  there 
r^ularly  during  the  season. 

During  a  heavy  south-easterly  gale  on  1st  of  October,  1889,  the  top  of  the  outer 
end  of  the  pier  for  a  distance  of  30  feet,  and  4  feet  in  depth,  was  wrecked,  the  face 
timbers  having  been  knocked  out  of  their  places,  the  ballast  washed  out,  and  a  portion 
of  the  top  flooring  removed. 

During  last  spring  a  small  sum  was  expended  in  placing  and  securing  some 
long  piles  on  the  inner  face  of  the  outer  end,  to  fender  on  the  steamers  which  during 
high  watet  springs  were  in  danger  of  going  on  the  wrecked  portion  of  the  pier. 

Spring  tides  rise  41  feet,  neap  tides  rise  34  feet. 

PICTOU. 

Pictou  Harbour  is  pronounced  by  Admiral  Bayfield  to  be  in  every  respect 
the  finest  on  the  southern  shore  of  the  gulf  eastward  of  Grasp^.  It  is  situated  at 
the  head  of  a  bay  which  is  If  miles  wide  and  1^  miles  deep.  The  mouth  of  the 
harbour  is  over  one-quarter  of  a  mile  wide,  and  there  is  a  depth  of  from  30  to  40  feet 
in  the  channel  as  far  as  the  town,  which  stands  on  the  north  side  2  miles  distant 
from  the  lighthouse.  The  flats,  however,  extend  some  distance  beyond  the  ends  of 
the  wharves.  On  the  south  side  is  the  terminus  of  the  Pictou  branch  of  the  Inter- 
colonial  Railway,  the  principal  point  of  connection  between  Nova  Scotia  and  Prince 
Rdward  Island. 

Opposite  the  town  the  harbour  divides  into  three  large  arms  called  the  Bast, 
Middle  And  West  Rivers.  The  last  two  may  be  navigated  without  much  difficulty 
for  two  or  three  miles  above  their  confluence,  but  higher  up  they  become  divided 
into  several  small  channels  obstructed  by  oyster  beds. 

During  the  year  the  dredges  *'  St.  Ijawrence  '*  and  *^  Canada"  did  some  work  on 
the  channel  leading  to  the  market  wharf,  while  the  latter  did  three  days'  work  deep- 
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ening  along  Dwyer's  wh&rf.     Full  details  of  this  work  are  given  nnder  the  various 
dredges  at  the  end  of  tht^  report. 

POET  GfOEOl. 

Port  George,  Annapolis  County,  is  37  miles  east  of  Digbj  Gut  on  the  south  shore 
of  the  Bay  of  Kundy. 

The  harbour  is  dry  at  low  water  and  is  formed  by  a  western  breakwater  and  an 
eastern  pier,  both  of  which  works  were  built  by  the  local  authorities. 

In  18T5,  the  Department  expended  the  sum  of  $7,000  in  repairing  and  refacing 
the  breakwater,  which  was  much  decayed  and  worm-eaten. 

In  the  autumn  of  188S,  the  outer  end  of  the  breakwater  was  destroyed  by  a 
severe  storm,  the  outside  165  feet  being  swept  away,  and  the  adjoining  30  feet  being 
much  shattered  and  injured. 

During  the  spring  -of  1890  a  contract  was  entered  into  for  rebuilding  the 
d^troyed  section,  and  subsequently  a  second  contract  was  made  for  removing  and 
rebuilding  the  30  feet  or  damaged  section. 

During  the  past  fiscal  year  these  contracts  have  been  completed.  The  work  is 
built  of  i*ound  timber,  and  all  the  cribs  filled  solidly  with  stone  ballast;  the  seaward 
face  has  a  double  set  of  face  timbers,  and  is  sheathed  outside  of  them  with  7  inch 
sheathing.  The  work  is  33  feet  wide  on  top,  and  there  is  a  break  of  square  timber 
7  feet  high  and  heavily  kneed,  extending  the  entire  length  of  the  seaward  side. 

PORT   HOOD. 

Port  Hood,  the  shire  town  of  the  County  of  Inverness,  is  on  the  west  coast  of 
Cape  Breton  Island,  20  miles  north  of  the  northern  entrance  to  the  Strait  of  Canso. 

The  harbour  was  formerly  a  secure  and  natural  one;  Smiths  Island,  which  is 
two  miles  in  length,  and  form»  its  western  side,  having  been  connected  with  the  main 
land  by  a  ran^e  of  sand  hills.  In  1839,  the  sea  made  a  breach  in  this  protection; 
th«  opening,  at  first  narrow,  was  enlarged  by  the  tidal  euri-ents  with  increasing 
rapidity,  until  it  was  swept  entirely  away  and  its  site  covered  by  15  feet  of  water. 
The  harbour  is  now  unsafe  during  north-easterly  gales,  except  in  a  small  oove  on  the 
east  ^ide  of  Smiths  Island. 

A  pier  550  feet  long  and  24  feet  wide,  with  an  L  ^^  ^^^^  t)y  25  feet,  was  built 
on  the  eastern  shore  of  the  harbour  in  1865-66  by  the  Provincial  Government.  When 
first  taken  in  cbarpce  of  by  the  Department  it  was  in  need  of  repair.  Owing  to  its 
expose<l  position  the  pier  has  been  frequently  damaged  by  ice  and  storms  and  the 
damai(e  done  made  goo<l. 

During  this  fiscal  year  the  amount  authorized  was  expended  during  the  autumn 
of  1890  in  cutting  down,  rebuilding  and  close-piling  the  outer  face  of  the  71  foot 
block,  and  in  .>*Hght  repairs  to  the  covering  and  to  the  stone  slope  on  the  north  side. 
The  following  spring  the  work  was  considerably  damaged  by  ice.  Repairs  were 
eifecte<i  by  reconstructing  from  low  water,  and  close-piling  80  feet  of  the  north  face: 
reconstructing  the  upper  portion  of  the  work,  including  the  renewal  of  the  covering, 
floor  stringei-s,  upper  cross  ties  and  about  2  feet  of  ballast  from  the  inner  to  the 
outer  end ;  reconstructing  40  feet  of  the  south  face  near  the  inner  end,  and  in  replac- 
ing Home  pieces  of  covering  and  cap  timbers  of  the  L- 

The  (fepth  at  extreme  low  water  at  the  outer  face  of  the  71  foot  block,  varies 
from  15  at  the  north  to  9  feet  at  the  south  end.     Spring  tides  rise  4  feet. 

PORT   MAITLAND. 

Port  Maitland,  formerly  called  Green  Cove,  Yarmouth  Countv,  is  about  13  miles 
north  of  the  town  of  Yarmouth. 

The  harbour,  which  is  diy  at  low  water,  is  formed  by  a  western  breakwater  and 
an  eastern  loading  pier.  It  is  an  important  fishing  station,  and  besides  the  number 
of  small  boats  and  vessels  employed,  considerable  capital  is  invested  in  the  fitting 
out  and  management  of  "  traps  '*  or  deep  water  weirs. 
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In  the  wioter  of  1887-88  the  breakwater  was  Beriously  damaged  by  a  saocession 
of  westerly  stoims  and  a  breach  of  86  feet  in  length  was  made  directly  through  the 
work. 

On  the  24th  June,  1890,  a  contract  was  made  for  rebuifding  the  destroyed  section 
and  repairing  the  other  parts  of  the  work. 

The  wreckage  of  the  old  work  was  removed  down  to  its  foundation  and  the 
breach  filled  in  and  rebuilt  entirely  with  new  timber.  The  balance  of  the  seaward 
face^that  is  to  say  83  feet  in  length  outside  the  new  work,  and  100  feet  between  it 
and  the  shore— was  close-piled,  the  entire  top  (including  the  cap,  covering,  floor 
stringers,  the  first  set  of  cross  ties  and  the  **  break  "  of  these  two  sections  was 
rebuilt,  and  new  fenders  were  fitted  to  the  inside  face. 

PORT  LA  TOUB  CANAL. 

Port  liaTour  Canal,  Shelburne  County,  commonly  called  the  "  Haulover,"  is  a 
cutting  or  boat  canal  about  1,250  feet  long,  12  feet  wide  and  6  feet  deep,  across  the 
ijitbmus  which  separates  Port  LaTour  from  Negro  Harbour. 

This  cutting  was  made  many  years  ago  by  the  local  authorities  to  enable  fisher- 
men and  others  to  pass  from  one  harbour  to  the  other,  effecting  a  saving  in  distance 
of  fh>m  7  to  10  miles  and  avoiding  the  dangerous  passage  around  Blanche  Point  and 
it«  neighbouring  shoals  and  ledges.  The  isthmus  is  low  and  flat,  and  the  beaches 
At  both  ends  are  hard  and  stony,  but  the  middle  is  a  soft  marsh. 

The  work  having  been  poorly  constructed  in  the  beginning,  and  no  repairs 
having  b^n  made  for  some  years,  the  whole  work  fell  into  a  dilapidated  condition 
and  become  almost  impassable  for  boats  even  at  high  water. 

At  the  last  session  of  Parliament  an  appropriation  was  made  for  repairing  the 
work  and  during  the  past  fiscal  yeat  the  canal  has  practically  been  rebuilt.  It  has 
been  widened,  deepened,  and  the  walls  on  both  sides  for  the  entire  length  of  the 
work  rebuilt.  The  canal  is  now  12  feet  6  inches  wide  in  the  clear  at  the  bottom, 
and  14  feet  6  inches  on  top  and  at  ordinary  spring  tides  there  is  4  feet  6  inches  of 
water  for  the  total  length  of  the  canal,  and  it  is  available  for  the  passage  of  fishing 
boats  from  2  hours  fiood  to  4  hours  ebb,  or  8  hours  out  of  each  12. 

At  the  Port  LaTour  or  western  end  cnbwork  guide  piers  have  been  built  75 
feet  long,  10  feet  wide,  and  6  feet  6  inches  high,  these  are  built  of  round  timber  with 
a  substantial  ballast  floor  over  the  lower  tier  of  timber  and  fitted  to  the  top  with 
ballaot.  The  Negro  Harbour  or  eastern  piers  are  constructed  in  a  like  manner  and 
are  87  feet  long.  The  centre  portion  of  the  canal  which  is  through  the  marsh  has 
its  walls  constructed  of  ballasted  cribwork  and  the  ends  which  are  through  harder 
material  have  stone  walls.  The  ebb  and  flow  of  tide  makes  a  strong  current  through 
the  canal  and  scours  the  bottom  clear  of  mud  and  silt. 

SOUTH   GUT. 

South  Gut,  Victoria  County,  is  the  local  name  of  the  south  arm  at  the  head  of 
fit.  Ann's  Harbour  The  latter  is  a  fine  basin,  7  miles  in  length,  the  entrance  to 
which  is  a  few  miles  to  the  westward  of  the  principal  entrance  to  the  Great  Bras 
d*Or  Lake. 

During  the  year  1890-91,  the  construction  of  a  wharf  extending  198  feet,  to  6 
feel  at  extreme  low,  or  12  feet  at  extreme  high  water,  was  commenced.  It  consists 
of  a  shore  abutment  48  feet  long  and  20  feet  wide,  and  of  3  central  blocks  each  20 
feet  by  20  feet,  and  an  outer  block  20  feet  by  40  feet  with  openings  of  17  feet  6  inches. 

At  the  close  of  the  fiscal  year  when  operations  were  suspended,  the  work  was 
within  3  or  4  feet  of  required  height,  and  all  the  material  required  to  complete  it  had 
been  procured. 

SOUTH    INQONIStf. 

The  harbour  of  South  Ingonish,  Victoria  County,  is  on  the  east  coast  of  Cape 
Breton  Island,  midway  between  Sydney  Harbour  and  Cape  North. 

On  the  completion  in  1876  of  works  undertaken  to  improve  the  entrance  to  the 
harbour,  there  was  left  a  channel  200   feet  in  width  with  a  depth  at  extreme  low 
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By  the  24th  July,  1890,  the  dredge  "  Geo.  KieEenzie ''  completed  a  chanDel 
750  feet  in  length,  200  feet  wide  at  the  river  end  and  170  feet  at  the  outer,  with  a 
depth  of  7  feet  at  low  water  springs. 

TIDNISH. 

The  Tidnish  River  enters  Bay  Yerte  on  the  southern  side  and  near  its  head. 
It  is  the  largest  stream  entering  the  bay,  and  for  a  short  distance  from  the  mouth 
it  forms  the  boundary  line  between  the  Counties  of  Westmoreland,  in  New  Bruns- 
wick, and  Cumberland,  in  Nova  Scotia,  the  western  shore  being  in  the  former  and 
the  east'^rn  in  the  latter  province. 

Tidnish  Head,  about  1^  miles  to  the  eastward  of  the  mouth  of  the  river,  is  the 
eastern  terminus  of  the  Chignecto  Ifarine  Railway,  now  under  construction. 

On  the  4th  day  of  July,  1890,  a  contract  was  entered  into  for  the  construction 
of  a  pablio  wharf  on  the  south-eastern  side  of,  and  near  the  mouth  of  the  river  in 
Cumberland  County,  and  it  was  Hatisfactorily  completed  on  the  13th  May. 

The  wharf  is  220  feet  in  length  and  20  feet  wide,  with  an  ^  on  the  upper  side  of 
its  outer  end,  20  feet  long  by  20  feet  wide.  It  is  built  of  round  timber,  thoroughly 
ballasted  and  covered  with  plank,  and  its  sides  and  end  are  well  protected  by  fenders 
and  fender  piles. 

VICTORIA, 

Victoria  pier  is  situated  on  the  Bay  of  Fundy  shore  of  King's  County,  and  is 
distant  about  2  mile.s  east  of  Morden,  and  about  midway  between  this  latter  and 
Ogilvie's  pier. 

l>uring  the  past  fiscal  year  some  repairs  were  made  to  the  covering,  a  portion 
of  the  strnctnre  was  ballasted  and  two  aaditional  mooring  posts  placed  in  convenient 
position^. 

WALTON. 

Walton  Harbour,  Hants  County,  is  the  outlet  of  the  LaTete  River,  and  is 
Mtuated  on  the  southern  shore  of  the  Basin  of  Minas,  Bay  of  Fundy,  about  14 
milee  to  the  westward  of  Noel  Bay,  and  14  miles  to  the  north-eastward  of  Cbeveria 
at  the  month  of  the  Avon  River. 

A  contract  was  entered  into  in  December,  1890,  for  the  construction  of  a  break- 
water on  the  eastern  side  of,  and  near  the  mouth  of  the  harbour,  250  feet  long  and 
20  feet  wide,  sloping  1  in  8  on  the  inside,  and  1  in  2  on  the  ontside,  for  the  purpose 
of  forming  a  harbour  inside. 

The  work  has  been  carried  on  in  a  very  vieoroos  manner,  and  at  the  end  of  the 
fiscal  year  the  bottom  of  the  outer  end  for  a  distance  of  130  fbet  inward  had  been 
built  up  to  an  average  height  of  6  feet  and  thoroughly  ballasted. 

WEYMOUTH. 

Wejnnouth,  Digby  County,  is  situated  at  the  entrance  of  the  Sissiboo  River, 
which  empties  into  St.  Mary's  liay,  and  is  distant  20  miles  from  I^gbj. 

The  **  St.  Lawrence,"  having  been  ordered  for  work  in  the  River  Sissiboo  at 
Weymouth,  left  Pointe  du  Chdne  on  25th  October.  The  passage  was  long  and  stormv 
and  the  season  late,  and  when  Weymouth  was  reached  and  the  dredge  got  to  Work 
it  was  found  impracticable  to  continue  owing  to  the  hard  nature  of  the  bottom. 

WRECK   COVE. 

Wreck  Cove,  Victoria  County,  is  on  that  part  of  the  east  or  Atlantic  coast  of 
Cape  Breton  Inland  known  as  the  ^'  North  Shore,'  between  the  Harbours  of  St.  Ann's 
ana  South  Ingonish,  and  distant  from  the  former  18  and  from  the  latter  12  miles. 

A  former  landing  place  for  b«iats,  near  the  mouth  of  Wreck  Cove  Brook,  was 
rendered  unsafe  by  a  divergence  of  the  stream  and  the  opening  of  a  second  outlet. 

During  the  year  1890-91  the  amount  appropriated,  together  with  S200  paid  by 
the  locality,  was  expended  in  the  construction  or  a  dam  of  brush  and  stone  675  feet 
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In  len^tii.  In  riset  in  ^mr^ic^  wid'h,  ami  »i  r^wc  :a  aTen^w  li«ur'it,  <ie»i:rBtd  to  cofifine 
rise  -fCrv^am  uj  us  ^jmiiir  ccuuxn«i  aail  'iiiu  K!-t.;re  'he  .amucptace  v  ita  orisinad  cod- 
iicioii. 


Aaiierson'*  BmIow-.  jL^bert  O^jnirp".  >  -yinat^i  .a  "at±  aor^iusca  -yh* ^re  ^x"  the 
ChiCT«5«*^^o  Llinnnei  ir  noi*di-akstem  arm  -r  liie  Eav  :t  Fintlv  an*i  oa  die  eastern 
■auie  of  "^ttiiijbarv  Bav  .jimr  ber:vw*^n  Cap*;  Enrxr?  oaa  MLirraew  *  HtiAcL 

The  5*rTnar:i)n  ^r  a  hii**'>:ar  wa»  ±r<  ^?imieiio^i  jv  "ii«  E'epvanenr  in  1ST9-80, 
an  :a*iiaU3»i  iH»tiC  I'W  :eec  in  jso^r^u  and  '15  revc  m  ^ria^n.  bein^  ci>iistniii*te*t  »l  m 
iit?tance  Jt  50M  ni«r  r—>ui  -a*-  >aori  an»i  "sooie  y*<0  r^^r  TTjfn  ■fX'^nHne  ^w  w:*ter  mArk, 
ai|litions  »intf  imuie  in  I >^3— ■^t-'^5--'^^  ana  I^'-T— -^.  'f  *«»  I'U)  amt  iSO  tvec  respect- 
i^^^-ijT,  :T>rminu  a  -runnevtion  w^cii  liie  -si'-n*.  '•»  TrtUL-h  ai^*  'iie  Li)cai  G^jv^'mmeot 
:n  It'^'t  boiir  a  paomr  nciiii  and  appr.»ttCQ.  "iit*  Marine  Ivpairnient  aAi?^?  ttreccin^  and 
Twnraining  a  .iir'ir  on  J.»  'urer  en«i. 

DtmniT  "^ne  a>cai  vear  .*^pair^  wer^  aiadt?  v  a  p»tr^:<n   >r  •*  orcftic  '  ijBfnageii  by  a 

•■API  r"axis.xT^:«B. 

'  *a;)«  r^rmennnt!  >  >n  "he  N-^^*"  3nii."?'v'c^  O'^att  -t  ^<jr^a'imhe**iand  Strait. and 
:>  :ne  aeare?<:  p«nnt  '*j  ?r:nc*s  i';w:u-':  I.-^^uo'i.  'V  ni  'vh.»-'a  :"  --»  iii?CanL  ai>jar  1>  miles. 

A"  die  iijinc  'f"  \ae  */aD*i  an  ar^:n«-ai  aar'.'^Mir  *-  ui  .'''iii-^ie  tt*  '♦)nstrncrion.  The 
^vn*K  -r*jn&ii<a  »r  a  '?m:ca'^  Tier  iVtO  re^c  q  eri^h  wr'a  a  aeaa  anti  renim,  eaeh 
4<w#  :eet  :n  .eni£*h,  rineit'&inir  a  )a>;n  a  :t:!e  jvvr-lacr^-*  .n  e^^cnt,  javiniran  extreme 
•leT)tfa  )i  I')  r'ntjC  at  .ow  -v-icer    *r  S2,  r'e^rC  ^  ncac-  a:  a-irn  water  -prin^  lalae. 

r-ir  a  iLManve  -n  !,Jt»**  rWer  rr*  in  *ae  ?:i'  lyt.  'ntf  -^t-r  •*  ■.•*>mpoHjd  ot  stone 
emi3anKmc2UC  -*♦  :et:C  t:-**;  'fu  'i-n  ^'^a  >t"ptfS'  a  -  :»»  I  ::n^  -»*aiaxniiiir  L200  feet  is 
01'  '9e-iac<:^l  cni'Wijnc  'A*  :^*ii  w:a^.  The  at:a»i  laa  r^nmi  wll  be  't  >iauiar  crib  work, 
•ur  ^iie  warn  rr^^m  *aa  >*cu7ni  ip  *»*  Iwvr  wa.trr  vni  je  -M>  :eeu  iet:r«krtnic  "*?  30  feet 
at  *tie  dn;>ue*i  ev>-i  /i  -jie  "V'T*i  aim  pt•*r'^e tiring  a  >^'  luni;:  race  ^ueaciie»i  w^.tii  hard- 
T. •♦Ki  'c>  *ne  •3*»utn  inu  r::ii<. 

L'an*  ir  'ne  a^*.ai  j^ar  ^wti  ■m-wcr'ict^ini    -t   :-ie   :r'!*^v  irs     -f  'ke  aier  hai^  been 

tZTtiH'ie*!  7'»'i  zt^i  'I.  a  'Hjinc  2,44m»  rt^jc  f^m  a.^a  .Tacer  mars,  whiie  a  lenicth.  '>f  S60 

reel  /i  -mD^r^r'u-'Tirn  lae  h^ii  ncarv  >^»ni;>»eft:«: .  a  ^oue  ^*.  ;>t  haa-ai!?*j  been  carrksd 

lUt  .)"*»  :t^^  .n   ea^r'ii   'n  'a«i  aur^a  -»•:►'  aiiu  od'   *evc  ju   :ut.  -*ja*a  -?me   *t  "he  work, 

Tn.tf  "He  *»•  CKr*  jt  'De  TH^ne  •^ru»>»nii'TieiiC   V'ire  ji*h:^*i:  arr/an*!  -.^r-b  Xo.  1. 

A"  'ne  •'»!$«  jt  *iie  as<-'ai  "v-ar  *n*:   V"r»v  waa>  >;:..    a  Ttr»*c*^»^'*. 

3n'i,:»ti'twn.  'T.uue*-'!4:»-'r  »'o»inL7.  :•*  'ht  aaate  »i  '^hf  raliwav  ^tatino  "jiruare*!  at 
'lie  iT^i'^^r  'T  v»-»;en  -n«i  u  '-'^mt^  itrc  liar •.»«.'  ir  aii-i  Sji^t*  iivn\  ui«i  s  i  mile'*  east  ot 
"H*^  t:  »ir^  2r"^^*niz  't:*^  'Ja;-a*riec  3:"»rr  aii^i  -i  ai.it-^  wt'-c  n"  .•Ai^tiaic  D«ibiie  wharf 
a*far  • '  irau  ier  •   -  in-  •!. 

Orr*^:*^;^  '^  3r»*L;*^'''^va  '-.i^hu**."**  \>:'.'i-  >t.-'i>a:*e  ^it'iati-*!,  ''aaMiiiC  'hi&>  p*?rtit>n 
»r  ','.irrui  ler  ri^iT' -jur  'o  .'^  va*'wn  i:>  'i^v   ■  '  yv:^  r  'ir^'Uu'ii-^  ' 

r  '  on»v:  :»?  -cer*^r  in*!  \  aii'ii:iu  ^j  ac»^  ''>r  .-^^Ji-v  i  ,«.'ii:mc<:  was  eiitere*!  into 
liain  ^'C^'t^sr.  1**'**».  ''  r  ne  'jiis^tr'i'  i*  n  •£  -k  'vji*k.  m  i..  *oo  eet  -jUiC.  v-**-»nfcist.;aif  of 
a -U'  i>  i; '>!"*•»*' n  l''*i  ^^'^  "Dl;  :•  ur  ti-.c^'^  v.k  a  1.*)  yy  \')  reec,  3  :?i>ans  or  open- 
:c*r*  it  -*J  :*^»"'  'a*.i;.  ai:-.  la  ju  **r  i  «:»i  i>  -y  jt*  eel.  U'le  <a'H*t5  apDn^aich  and 
-ne  --^verai  •:■'.;>>  '*^  -*=  •■a-crice«i  -t  --^  and  .■  i^s.  ^\^^n  v;»-!ow*>r*\,  -tie  ^S3ace«  or 
-Ti^aOtt  Vrw*e«n  -«  n-:  -ai  u  -Dani.«^»i  v.  a  :<Hir  '»»  »y  1- ^tr:n-^r>N  :ae  bioefc*  and 
ibnn'at  a  "f»  >*i  :*^i:  *cr^^  u  *uc  -^  *e*?  a.i'-i  lu,..  jui  :u>.^-vi.  :ae  ^v^o^e  H*ini^  covered 
TTxti  i-.nch  ':'.:inii^niC- 

F:*r 'anai.'er  r»?«,'i*j*^i  .^lavmic  treu  ^*ic  ja:  lunnv:  *i»e  wijter.  c«>ua.irucaoa  was 
fjraraenc^i  ai^jut  'iie  l-c  Jiat,  aa-;  n  lc  -lu  ^t  au  is^a.  vear  'ae  work  wa«*  well 
unier  war  :ii.  *i  '^*^  ~^'  '*-*^  :»  ^ei.  a&  '.ae  ^j-i-njiM.--!  xta^:  ;»  anueace^i  and  Onilc  up 
'f.  ^n..iu  '.rie-^aipi  ^i  -i^^i?b:  re<rure«i. 
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OAMPBELLTON. 

Oampbellton,  R<^tigouche  County,  is  sitaated  on  the  southern  side  of  the  Kesti- 
gOQohe  River,  about  15  miles  west  of  l)alhouBie,  the  shire  town  and  where  the  river 
enters  the  Baie  des  Chaleura;  it  is  an  important  station  on  the  line  of  the  Interco- 
loDial,  as  well  as  a  thnving  and  growing  town,  latterly  doing  an  extensive  business 
in  the  8hipm<  nt  of  lumber. 

Campbellton  is  practically  at  the  head  of  navigation  although  the  tide  flows  up 
the  river  some  9  miles  further,  but  shoals  and  the  intricacy  of  the  channel  prevents 
the  patfsage  of  vessels  of  any  size,  except  on  the  **  Traverse  '*  about  4  miles  below 
Campbellton  where  the  depth  is  only  about  12^  feet,  a  depth  of  18  feet  at  low  water 
•priogH  can  be  carried  up  to  the  town,  which,  with  the  ri^e  of  10^  feet  ac  springs  and 
7  feet  at  neaps,  affords  a  good  depth  of  water  for  the  class  of  vessels  engaged  in  trad- 
ing to  and  from  the  port,  these  being  generally  barques  of  from  400  to  900  tons.  The 
greater  number  of  these  arrive  in  ballast,  the  disposal  of  wHich  has  been  a  matter  of 
serious  inconvenience,  owing  to  there  being  no  convenient  place  of  deposit.  To 
remedy  this  a  contract  was  entered  into  on  the  23rd  April,  1889,  for  the  construction 
«if  a  **  ballaftt  wharf,"  the  structure  being  an  isolated  block,  140  feet  in  length  by  35 
feet  in  width  on  top  and  having  a  minimum  depth  of  18  feet  at  low  water  spring 
tide^  ;  this  work  which  had  been  in  progress  during  the  previous  year,  was  completed 
on  the  30th  of  August,  1890. 

The  work  done  during  the  fiscal  year  consisted  in  putting  on  covering,  con- 
•«tr acting  ballast  traps  and  ladders,  some  little  ballasting  and  further  bolting  of 
fenders. 

To  complete  the  landing  and  approach  required  for.  the  accommodation  of  the 
ferry  steamer  plying  between  Campbellton  and  Ci'oss  Point  (directly  opposite),  on 
the  Quebec  shore  of  river,  a  contract  was  entered  into  31st  Mai-ch,  1891,  for  the  cons- 
truction of  the  work  to  extend  250  feet  in  length  from  the  outer  end  of  the  work  built 
by  the  Department  by  day's  labour  in  1889-90  at  site  selected  and  provided  by  the 
Campbellton  Town  C'»uncil.  The  work  contracted  for  consists  of  four  cribwork 
blocks,  respectively  50,  20,  20  and  100  feet  long  and  three  spans  or  openings  of  20 
feet  each,  the  latter  spanned  by  four  10  by  12  inch  stnngers,  the  work  being 
covered  with  4  inch  planking.  The  first  three  blocks  and  all  the  spans  are  to 
be  20  feet  in  width  from  outside  to  outside  of  cap  timber,  the  fourth  or  outer  block 
for  a  distance  of  40  feet,  to  be  30  feet  wide,  while  its  remaining  length  or  that 
portion  ol  it  forming  the  incline  will  be  20  feet  in  width. 

At  the  close  of  the  fiscal  year,  most  of  the  materials  required  had  been  pro- 
vided, and  construction  would  shortly  commence. 

• 

bdoett's  landing. 

Rdgett*s  Landing,  Albert  County,  is  situated  on  the  west  side  of  the  Petitcodiac 
River,  about  10  mile^  from  its  mouth,  and  two  miles  south  of  the  Village  of  llills- 
bf>ro\  a  railwa}'^  and  telegraph  station,  and  also  business  centre  of  the  county. 

To  facilitate  the  discharge  of  ballast  from  vessels,  a  contract  was  entered  into, 
15th  of  January,  1889,  for  the  construction  of  a  "  ballast  wharf  "  at  Edgett's  Land- 
ing, on  the  site  where  many  years  ago  the  Government  of  New  Brunswick  ha^ 
constructed  what  was  known  as  the  *•  Steamboat  Wharf."  The  wharf  contracted 
for  i*  400  feet  in  length,  and  reaching  to  about  150  feet  of  low  water  mark,  having 
At  ttj^  outer  end  30  feet  of  water  at  high  water  spring  tides  which  rise  45  feet,  neaps 
HS  feet. 

Owing  to  the  failure  of  the  contractors  to  prosecute  the  work,  in  September, 
1889,  the  contract  was  cancelled  by  Order  in  Council,  and  materials  that  had  been 
tnpplied  taken  charge  of  by  the  Department,  the  construction  of  the  work  being 
resumed  under  direct  charge  on  the  20th  May,  1890,  and  continued  until  end  of 
November,  at  which  date  the  outer  100  feet  was  built  up  to  the  proposed  height,  and 
partly  fendered ;  the  next  section,  100  feet  long  by  30  feet  wide,  composed  of  round 
Iogi»,  open  cribwork,  to  within  4  feet  of  required  height,  while  of  the   remaining 
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!en^n  of    prnpni»e«i  ^bwnric   I^  tsat  Lomr  and  2f)  rB«t  wuie.   lOfr^att  km^  been 

hmit  op  tfj  within  4  feet  ot  "Jifi  "op. 

<TEav-*  ErtiamL  A.t>«rt  Conntv.  is  -rtmare^i  on  the  W9st  side  of  the  P«citcodiac 
River,  "Wo  miles  nor'^h  of  rhe  vriiatre  of  HiiL-bijro*. 

i  Oiorracc  wa*  *jntBr«d  inro  :!T"h  <Xti)ber,  l-^O*).  for  die  •'onec-netioa  of  m 
breakwater,  r'or  'iie  pror*t*!rion  of  -Hiippine.  31)0  laet  lonir  ovi*raiL  t*)  exteod  from 
nhe  -rhore  a  '♦hort  lit»t2uice  ai>ove  che  -Kte  of  -iie  wharresw  The  drst  100  !»«€  or 
.nner  »5Dfl  Jt  die  woric  is  merely  '*  eiay  ivicne/*  3  teet  wiite  on  "np  ^iopuu:  1  to  1 
on  die  -tiaes.  The  nexr  I<M)  ntet  incwarris  is  of  round  loirs.  .>o«ai  crifawork,  15  feet 
wTileon  vip.  and  tii^ping  I  m  4  «jn  'he  -idet.  'he  next  .m>  teet  to  have  its  uppe**  30 
reet  -nnular  to  .a»t  lt"*cnb*id,  »»xcepnni^  that  "he  northern  <jr  apper  side  shall  kaTe 
"he  race  onirTtnuinai*  of  -wjoare  nmber.  and  thee  «;ioHe  aheathed  wrth  spmce  !*pftrs, 
llatte*t  ro  *i  inches  :n  'nickne**^*.  ^he  ooctom  bein^  built  plnmh.  and  its  northern  or 
app<*r  -iute  prric*t*!t«i#i  ^y  .Mo«j-piiin^.  The  ouDar  50  teet  \&  S  teat  wide  on  tof*.  and 
tor  .tj*  ipp^r  .'io  re*?r  bat^  a  -sAone  )i  1  in  12  on  the  end.  1  in  -4  on  north  side,  and 
I  in  2 on  tie  -Hmtbem  or  >jw^*;r  -»iile.  the  bottom  bein^  built  plumb,  and  havinc  both 
sidwi  intl  end  pnirecre^i  by  cio&e-ptiinir,  and  the  upper  portion  'it'  the  work  by  cloee- 
afaeathinsr  >f  -^pmce  ana  haniwoou.  Matenais  havrntr  been  Dro**ured  dnrimr  the 
winter,  it-tiv^ry  jf  timoerwa**  'ifimmenoe^i  on  Lhe  opening  of  navii^acion,  and  coo- 
stT'u-rion  oeiTin  ao<)ut  '"he  .atter  part  of  May.  and  at  the  close  of  the  nscai  year  good 
proer^^j*  riaa  jeen  made. 

Kinir*ton.  Sr^nt  County,  i& -situated  on  the  Bichibueto  River.  3  mile»  south  of 
RicGibuctii.  ^he  -aire  tciwru  and  o  miie*--  rrom  the  mouth  of  the  river  which  enters 
the  Strait*  >i  yorthamberiand. 

The  rver  ab*)ve  Kinir*t4jn  being  p4>jriy  pnivided  with  shipping  fiieilities.  a  eoo- 
*ra4't  W3»  enieni*!  into  :n  May.  lSt*(i.  :or  the  cont>t ruction  of  a  wharf  on  the  upper 
-Wile  -tt  the  Kington  bi-^tiic^.  to  pn>vide  a'UiitioDai  at'eommo«iation  and  a  meani»  of 
warpiniT  "ftj^weia  ''tin^Uirh  :ne  **  iraw.  *  The  prr>poj*ed  work  in  to  be  200  ^t  loo^  and 
35  ree^  wide  -m  'op,  *he  *inai^  aoO  oateror  norm  taoe  beini:  built  ciosie  tacedof  :^aare 
timber,  ind  'he  .nner  nr  ^H^uth  -^lOe  oxM*n  race*i,  both  -^i«iet*  and  ends  to  have  a  slope 
'*f  I  in  I'^.  It  will  o*t  t"!f>nnectc**i  with  rhe  public  r»jad  bridire  by  an  appn:»ach  63  feet 
iOng  menaure^l  aioai;  ^ts  'rentn^-  and  2o  reet  wide,  to  'r>e  Duilt  of  njund  logs,  open 
'•.nbw^ortc,  .jailaftte«l.  with  r5*^^Hjr  -jtriniiers  and  planked  over. 

Marenaiij  ror  'ue  whan'  veitt  Dr»)*;ure<i  iurinic  tfae  winter  and  o*»nE^truction  coi»- 
meno(j*l  *^r*y  .n  "he  -fpniig,  out  tne  wi>rk  hinst  btreii  much  delayed  owing  to  a  strandeti 
-♦cnfjon**r  at  'he  inner  -riU  »f  tne  -iite  of  the  work.  Ar  tbe  close  ot  the  ti»cal  year 
'he  j'lter  1»>0  'e^r  w;i&  "Vfj-rnlmj*  ':'jnipieie<i  and  the  buil-iinir  '>i  'iie  approach  com- 
menr  »-*u 


.NEotto    POt.NT    BRE^UtWATEa. 

Sf.  J'ltiTL  Hurr>«jur.  on  rhe  north  ^ide  of  the  Bav  ot^  Fundv,  i>  the  eetnarv  of  the 
River  ^f,  John,  .xna  .ie*»at  'iie  bead  jt  a -*mail  *>ay.  the  distance  between  '*Red  Head'' 
and  "  y^'^^^Tfi  Town  P-nnt  '  at  'iic  eastern  and  western  -^ide*  ot  the  mouth  befo^ 
arvlUt  Ih  mle^.  Parfri-Jire  I-iand.  wjucii  lie*  a  liitie  more  -fiun  a  half  mile  out- 
ride 'tf  'Aie  irie  -/f  noint^*  name<J.  divio^tj  the  entrance  of  the  harbour  into  two 
channel,-*.  Lninn_r  -toufQ-eafrtersy  winds  tue  >ea  i*  broken  by  Inner  Mispec  Point 
'Wnicu 'jears  -^ju'h  ^v  wef*t 'wo  nuie&  fnjna  Red  Head\  and  bv  the  shoal  water 
between  i*e<l  Head  and  rnt?  main  ort^afrtfrn  cnannei.  South-we>ter'y  winds-  throw  in 
a  heaw  -^a  *hron:£h  'h*^  .vef^tern  cnannei.  which  rendered  it  oitti*  uit  tor  vessels  to 
enter  :ne  bartxmr.  a»  they  were  in  ianirer  ot'  being  driven  xi  to  rhe  '*  Ford  Sound,** 
on  :ne  eaistem  tide  ii    he  main  channel. 

Dunnir  I>*7i-To  a  "n'*ruUixn  .-survey  of  :he  harbour  wa^  made  by  the  engineers 
of  ^he  Department,  and  '.n  rbe  -spring  of  1^75  a  breakwater  "J/Joi*  feet  long,  to 
parTiaiiy  cio^H::  :he  wei-tern  .:uaunct,  \^as   ,»*;gim,  uiii    n  September.    1>7T.  completed. 
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Injury  having  been  done  to  portions  of  the  slopes,  top  and  outer  end  of  the 
work  by  storms,  a  contract  was  entered  into  19th  January,  1891,  for  supplying  a 
quantity  of  stone  for  its  repair,  delivery  of  which  was  in  progress ;  by  ena  or  fiscal 
year,  about  1,000  cubic  yards  having  been  delivered  and  placed  at  the  most  exposed 
parto  of  the  work. 

OROMOOTO  SHOALS. 

The  obstructions  known  a£»  the  **Oromocto  Shoals'*  are  situated  on  the  St. 
John  Biver,  about  10  miles  below  Fredericton,  and  at  low  stages  of  the  water  in  the 
river  have  always  proved  Ferious  to  navigation.  At  this  point  the  river  widens, 
separating  into  three  channels  divided  by  Oromoctoand  Thatch  Islands,  the  naviga- 
ble channel  being  the  central  one  between  the  islands,  although  not  so  wide  as  that 
on  the  eastern  side  of  Oromocto  Island,  while  the  one  west  of  Thatch  Island  is  but 
small.  This  latter  in  1877-78-79-80-81  was  closed  by  a  "  Shear  Dam  "  2,200  feet  in 
length,  extending  from  the  *' Lincoln  Shore"  to  the  head  of  the  islands  in  order  to 
increase  the  current  and  prevent  sediment  being  de|>osited  on  the  "  Shoals." 

Owing  to  natural  decay  of  the  wood,  and  injury  received  from  drift  logs,  ice, 
&c^  many  portions  of  the  covering  of  the  top  and  slope  had  been  damaged  as  well 
as  other  portions  of  the  work,  and  during  the  pa»t  fiscal  year,  a  length  of  627  feet 
of  the  slopes  and  780  feet  in  length  of  the  top  have  been  replanked,  and  general 
repairs  effected. 

POINTS   DU  OHftNE    (SHEDIAC). 

Pointe  du  Chdne  is  on  the  south-east  side  of  the  entrance  to  Shediac  Harbour, 
and  is  the  eastern  terminus  of  the  New  Brunswick  division  of  the  Intercolonial 
Railway. 

The  dredge  "  St.  Lawrence  "  operated  in  the  harbour  of  Pointe  du  Ch§ne  from 
27th  July  to  24th  October,  1890,  giving  a  depth  of  16  foet  at  low  tide  from  outside 
the  "spit"  to  the  wharf,  as  well  as  making  a  basin  500  feet  long  by  150 feet  wide  at 
the  western  front  of  the  railway  wharf. 

RICHIBUOTO. 

Riehibucto  Harbour,  Kent  County,  is  situated  on  the  south-west  shore  of  the 
G«lf  of  St.  Lawrence,  about  40  miles  north  from  PoititeduCh§ne  (Shediac  Harbour) 
the  eastern  terminus  of  the  Intercolonial  Railway. 

The  work  done  during  the  present  fiscal  year  consisted  in  putting  on  additional 
walings  to  a  Jenpth  of  some  300  feet  of  beach  protection,  and  filling  in  ballast  where 
settlement  had  taken  place,  and  in  filling  with  brutsh  and  ballast  two  portions 
of  the  breakwater  proper,  and  extending  the  beach  protection  a  distance  of  140  feet. 

The  "St.  Lawrence  "  arrived  at  this  place  on  the  12th  June,  1891,  and  at  the 
close  of  the  fiscal  year  was  engaged  in  improving  the  Albion  or  Middle  Channel. 

RIVBR  KENNEBECA8I8. 

River  Kennebecasis  takes  its  rise  near  the  sources  of  the  Petitcodiac  and  after 
a  south-west  course  of  about  20  miles  entei-s  the  St.  John  through  Kennel)eea8iH 
Bay. 

At  the  commencement  of  the  fiscal  year  the  "New  Dominion  "  was  engaged  in 
deepening  and  straightening  the  channel  at  Perry*s  Point  till  the  13th  September, 
when  work  was  begun  at  Lamb's  Point  above  the  bridge,  where  the  dredge  remained 
until  lltb  November. 

On  the  16th  May,  1891,  work  was  begun  at  Hampton  in  deepening  the  channel 
to  8  feet;  but  the  water  falling  too  low  for  the  dredge  to  work  it  was  again  taken  to 
Lambda  Point  where  it  was  operating  at  the  close  of  the  fiscal  year. 

RIVER    ST.   JOHN. 

The  St.  John  is  the  largest  river  in  the  Maritime  Provinces,  having  a  length  of 
about  500  miles;  it  takes  it«  rise  in  the  State  of  Maine  near  the  source  of  the  Penobscot 
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and  Connecticut  Riven*,  awi  falls  into  the  Bay  of  Fandy  at  the  harboar  and  city  of 
St.  John.  Its  length  in  New  Brunswick  may  be  divided  into  three  sections  :  the 
first,  75  miles  in  length,  between  the  month  of  the  St.  Francis  (where  the  river  first 
touches  Canadian  territory)  and  the  **  Grand  Falls"  (to  within  2  miles  of  which 
latter  point  it  forms  the  boundary  line  between  Maine  and  New  Brunswick.)  The 
second,  140  miles  in  length,  between  '*  Grand  Falls  "  and  Fredericton,  and  the  third, 
80  miles  in  length,  between  Fredericton  and  St.  John.  The  fii^  section  is  navigated 
only  by  tow  boats,  though  at  one  time  a  small  steamer  plied  on  it  occasionally.  The 
second  is  navigable  by  steamers  of  light  draft  during  high  water  in  spring  and  fall, 
and  generally  by  tow  boats  during  open  water,  the  rapidity  of  the  current  pre- 
venting the  employment  of  sailing  vesseN  beyond  "  Spring  Hill,"  6  miles  above 
Fredericton.  The  third  section  (over  all  of  which  the  influence  of  the  tide  is  slightly 
felt)   is  navigable  for  steamers  and  sailing  vessels  drawing  not  more  than  10  feet. 

Daring  the  fi>cal  year,  for  the  improvement  of  the  navigation  of  the  river  on 
the  portions  above  Fredericton,  the  following  work  was  performed:  At  the  "  Grand 
Pass"  at  foot  of  (Sugar  Islan<i)  7  miles  above  Fredericton  and  "Bear  Island  Bar" 
25  miles  above,  the  channel  was  deepened  by  use  of  scrapers,  and  boulders  were 
removed. 

At  "  Meductic  Falls, "  "  Belvisor's  Bar"  and  *'HoweV  Point,  "  40  to  50  miles 
above  Fredericton,  the  channel  was  deepened  by  the  use  of  scrapers,  and  dangerous 
rocky  ledges  were  blasted,  in  addition  to  which  a  number  of  large  boulders  were 
removed  from  the  channel.  At  Grand  Falls,  a  small  amount  was  expended  in 
repairing  the  breakwater  or  shear  dam  built  many  years  ago. 

The  tow  paths  betweenGrand  Falls  and  the  St.  Francis  were  repaired,  while  on 
the  Tobique  River,  a  tributary  of  the  St.  John,  boulders,  rocky  lodges,  Jkc,  were 
removed. 

SHIPPBGAN. 

Shippegan  Harbour,  Gloucester  Conuty,  is  situated  near  the  entrance  of  the  Bale 
des  Chaleurs,  about  60  miles  east  of  Bathurst. 

At  the  southern  end  of  Shippegan  Harbour  connection  is  made  with  the  Gulf  of 
St.  Lawrence  by  "Shippegan  Gully,"  a  shoal  and  difficult  channel  formerly  used 
during  fine  weather  by  the  smaller  fishing  boats  and  vessels  of  very  light  draft. 

By  the  use  of  the  "gully"  a  saving  in  distance  is  made  of  from  25  to  40  miles 
for  the  fishermen  going  or  returning  to  their  homes  from  the  fishing  grounds  actu- 
ated off  this  part  of  the  r*hore,  while  the  harbour  is  also  a  most  desirable  shelter 
during  storms,  being  perfectly  protected  from  all  winds  and  largely  used  by  all  of 
the  fishing  vet^sels  of  the  extensive  fishing  establishments  of  Caraquet  and  other 
parts  of  the  south  shore  of  the  bay. 

To  make  the  '^gully  "  available  for  vessels  of  a  larger  class  and  permit  of  it  be- 
ing entered  at  all  time  of  tide  or  during  stormy  weather,  the  Department  in  1875 
commenced  the  construction  of  a  breakwater  to  protect  the  entrance,  and  a  "  dam  " 
to  close  an  opening  known  as  the  '*east  gully."  Difficulty  was  had  with  the  con- 
tractors, who  suspended  operations  at  the  close  of  the  summer  of  1876,  and  the  work 
WHS  re-let  in  December,  1877,  operations  being  resumed  April,1878,  but  the  second 
contractor,  about  the  end  of  July,  stated  their  inability  to  proceed  further  with  the 
work,  and  it  was  taken  over  by  the  Department. 

At  this  time  the  "dam"  was  completed,  about  900  feet  of  the  breakwater  was 
raised  to  its  proper  height  and  a  further  length  of  500  feet  partly  built. 

In  October,  1879,  a  storm  occurred  during  which  the  tide  rose  much  higher 
than  before  known,  seriously  injured  the  "dam,"  while  the  unfinished  outer  500  feet  of 
the  breakwater  was  completely  destroyed  and  the  inner  portion  much  damaged.  In 
1880-81  the  dam  was  repaired,  raised  and  strengthened  by  piles  driven  10  feet  apart, 
connected  by  caps  and  walings.  During  1883  portions  of  it  that  had  again  settled 
were  liaised  where  deemed  unsafe,  and  an  extension  of  120  feet  added  to  the  remains 
of  the  breakwater,  a  gap  that  had  been  ma<le  being  closed  as  well,  and  other  por- 
tions of  the  structure  raised. 
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Geoeral  repairs  were  again  made  in  1884-85,  when  50  feet  of  the  outer  end  was 
clo8e-piled«  the  '*  dam  "  at  the  time  being  raised  where  settlement  had  taken  place. 
Farther  close-piling  and  some  general  repairs  of  the  work  were  also  done  in  1886-87, 
while  during  1888-89  a  length  of  60  feet  which  had  been  seriously  damaged  the  pre- 
vious winter  was  reconstructed. 

In  November,  1889,  a  contract  was  entered  into  for  an  additional  block  of  50  ft. 
at  the  end  of  the  eastern  or  existing  breakwater,  and  the  construction  of  a  break- 
water to  extend  1, 100  feet  in  a  southerly  direction  from  the  beach  west  of  the  "gully." 

Materials  for  the  works  were  got  out  during  the  winter  of  1890  and  work  com- 
menced in  the  spring  of  that  year,  since  which  it  has  been  actively  carried  on  so 
that  at  the  close  of  the  fiscal  year,  30th  June,  1891,  it  was  well  advanced  towards 
completion. 

TYNEMOUTH  CREBK. 

Tynemouth  Creek,  St.  John  County,  empties  into  the  northern  side  of  the  Bay  of 
Fundy,  about  25  miles  to  the  eastward  of  the  harbour  and  city  of  St.  John. 

At  it«  mouth  the  creek  is  contracted  by  a  »<ea  wall  of  coarse  gravel  extending 
from  the  western  side,  enclosing  extensive  flats  having  over  them  a  good  depth  of 
water  (10  to  15  feet)  at  high  water  springs,  thus  forming  an  excellent  harbour 
for  smaii  vessels. 

In  1874-75  the  Department  constructed  a  small  breakwater  on  the  eastern  side 
of  the  entrance  to  protect  vessels  from  danger  of  striking  on  the  rocky  ledges  that 
formed  the  eastern  side  of  the  entrance,  a  similar  work  being  built  in  1882-83  on 
ihe  western  side  to  prevent  the  wearing  away  of  the  end  of  the  sea  wall. 

During  the  past  fiscal  year  the  western  breakwater  was  repaired  and  extended, 
and  some  dangerous  rocky  ledges  were  removed  from  the  channel. 


QUEBEC. 

AN8E  ST.  JEAN. 

Anse  St.  Jean  is  situated  on  the  south-west  bank  of  the  Sagucnay  Kiver,  about 
25  miles  from  its  mouth. 

That  portion  of  the  wharf  which  settled  in  the  spring  of  1889  was  raised  from 
2J  to  3  leet  over  a  length  of  135  feet,  and  the  flooring  was  renewed  with  6x6  in. 
tamarack. 

A  Quantity  of  stone  was  placed  in  the  eastern  portion  of  the  wharf,  and  the 
freight  shed  repaired. 

BAIS  ST.  PAUL. 

Baie  St.  Paul,  County  of  Charlevoix,  is  situated  on  the  north  shore  of  the  St. 
Lawrence,  60  miles  below  Quebec. 

During  the  past  fiscal  year  the  extension  of  75  feet  to  the  wharf  at  this  place 
was  completed,  and  there  is  now  a  depth  of  9  feet  at  low  water  spring  tides  at  itn 
outer  end. 

The  wharf  is  now  861  feet  long  with  a  width  of  30  feeV 

Spring  tides  rise  24  feet,  neaps  13. 

BEAUHARNOIS. 

The  '*  Nipissing  "  operated  at  this  place  between  16th  July  and  25th  August, 
It^,  digflring  up  old  piers  and  cribwork  and  deepening  the  channel  in  front  of  the 
village  wlarves  to  a  depth  of  10  feet ;  12,060  cubic  yanls  of  clay,  stone  and  boulders 
being  removed. 

BELCEIL. 

Belceil  piers  and  booms  are  on  the  Eichelieu  Biver,  south  of  the  Grand  Trunk 
Bridge,  which  crosses  the  river  at  Belceil;  they  were  built  to  facilitate  t*je  pahsairo 
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CHICOUTIMI. 

Chicoatimi  is  at  the  head  of  navigation  on  the  Biver  Saguenaj,  71^  miles 
abo\'o  Tadonsac. 

Daring  the  year  the  retaining  wall  of  cribwork  14  feet  in  width  which  is 
being  bailt  along  the  slab  wharf,  was  extended  a  farther  length  of  130  feet ;  a 
waiting  room  28  x  20  feet  bailt  at  the  southern  end  of  the  wharf,  and  the  plank  of 
the  wharf  was  repaired  at  varioas  places. 

COTBAU  LANDING. 

Ck>teaa  Landing  is  sitaated  on  the  north  side  of  the  Eiver  St.  Lawrence,  at  the 
foot  of  Lake  St.  Francis.  It  is  the  chef-liea  of  the  County  of  Soalanges,  two  miles 
&om  Ck>teau  Station,  Grand  Trunk  Railway,  and  36  miles  west  of  Montreal.  It  is 
also  a  station  on  the  Canada  Atlantic  Railway. 

Daring  the  season  of  navigation,  the  XCicheliea  and  Ontario  Navigation  Com- 
pany's steamers  call  at  Coteau  landing,  besides  several  local  lines  of  boats.  It  is  the 
chief  grain  shipping  port  of  the  county. 

There  are  several  wharves  at  Coteau  Landing,  but  the  wharf  known  as  the 
Bichelieu  and  Ontario  Navigation  Company's  is  the  one  referred  to  in  this  report. 

It  is  904  feet  in  length  including  a  block  279  feet  by  24  feet  at  the  outer  end. 

The  bridge  or  approach  has  a  general  width  of  12  feet,  with  two  sidings  for  the 
crossing  of  teams. 

Last  fall  the  reconstruction  of  the  outside  block  279  feet  by  24  feet  was  com- 
menced, but  was  not  completed  at  the  close  of  the  fiscal  year. 

ETANO  DU  NORD. 

Etang  du  Nord  is  at  the  western  end  of  Grindstone  Island,  one  of  the  Magdalen 
Islands  in  the  Golf  of  St.  Lawrence. 

The  breakwater  at  this  place,  which  had  received  damage  fi'om  storms,  was 
repaired  where  required,  and  heavy  stones  placed  in  the  talus  to  fill  gaps  which  had 
been  made. 

QATINEAU  BIVER,  EAST   BANK. 

In  November  last,  a  grant  was  made  for  the  building  of  a  retaining  wall  on 
the  east  bank  of  the  river,  about  one  mile  above  the  Gatineau  Point  church,  to  stop 
any  farther  encroachment  of  the  river  bank,  along  which  runs  the  public  highway. 

This  retaining  wall  is  340  feet  in  length  and  is  built  of  pile  work.  The  space 
between  the  front  row  of  piles  and  the  bank  is  filled  with  fascines  and  stone. 

GRANDE  RlVliRS. 

Grande  Kividre,  is  in  the  County  of  Gasp^,  and  is  situated  on  the  Baie  des 
Chaleurs. 

At  the  close  of  the  fiscal  vear  the  wharf  under  construction  by  contract  at 
Robin's  Point  was  well  advanced  towards  completion. 

This  wharf  when  completed  will  have  a  total  length  of  457  feet,  with  a  width 
varying  from  25  feet  9  inches  on  top  to  38  feet  at  its  outer  end,  where  there  is  a 
depth  of  water  of  19  feet  at  low  water  springs. 

On  the  northern  side  of  the  wharf  there  will  be  a  slip  and  two  stairwayh  for  the 
accommodation  of  those  using  the  wharf  at  different  stages  of  tide. 

QROSSE  ILE  QUARANTINE  STATION. 

Grosse  Isle  is  an  island  on  the  St.  Lawrence,  33  miles  below  Quebec,  and 
is  the  place  where  steamers  and  vessels  on  their  way  to  Quebec  report  any  case  of 
infectious  diseases  they  may  have  on  board. 

The  outer  end  of  the  wharf  having  become  much  damaged  owing  to  natural 
decay,  it  was  found  necessary  to  repair  the  same  to  make  it  available  for  any  vessel 
or  steamer  that  might  have  to  tie  up  to  it  Accordingly  extensive  repairs  and 
renewals  were  commenced,  but  had  not  been  completed  at  the  close  of  the  fiscal  year. 
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I->i«  Vert«. '<a  the^Qtb  >bor« of lh« St.  Lawrence.  LiintheConacjrot'TeniseoiuU, 
17  miiw-  btluw  River  'Ju  Loap. 

Xbe  wurk  luring  ibe  la^C  tisctil  7«&r  bad  coneisUil  in  tbtt  eotutmeooa  of  »  farther 
'etiiich  .ji  l')4  lewc  <>/  concinnuus  opta  cribwfrfe.  to  I'unn  the  rowlwavw  the  isolated 

Kttniuunbika  i:>  <iti  th<<  Miacb  shore  ot'tbo  $i^  Lawreoce.  in  cheCoantvDt'Kimoo- 

Tbti  wurk  p«rti}rnt(»l  at  K,iimuiir:ii^ka  'lurtn^r  rhe  i:tr>t  Sneal  ve«r  coor^ted  in 
<iflmou:>hiri^  p^iTi.  <}t'  iha  ■A<1  whiiri'.  ou  it--  eatiterly  sidH.  aoiL  in  rtboilding  it  with  ui 
inciimni  3Ji[j.  TH  lest  in  leijtitit  and  IT  ttier  wide. 

A  -luiiv  [injltfvtiuu  wail  01' about  'il)  TMt  in  (ength.  3  tWc  wide.  ha»  sliw  been 
comnitincvl  -la  ~iie  uacut^rly  miIu  of  '.'at:  old  wbart'trom  the  inclined  slip  ^horewirdi. 

lai:hi."*8. 

A;  '.h«  '.-ommuDUvment  ol'  the  disca;  year  ihe  "  yipit*ing  "  was  working  al  ihis 
piact!  drwlijiii;;  m:i)imiiei   in   fr-mi  oi' ,ucal   wharv*-.  remorine  i36o  unbic  vanisol' 

miUej-iai. 

L-VltB    HBllA.NnC. 

L^ke  Meganiif  ;*.  :i  tino  >he«i  of  wator  lying  between  :he  Coiiniies  or"  Beaace 
aad  .'omptuii. 

In  October.  ISWJ.  the  A^nee  pier  aC  tbe  !ooi  of  the  lake  waii  ^mdied  at  the 
outer  aou,  the  ;ilaDk  ':ovenDi;  reuewwi  and  the  *hed  ^■epaired. 

The  pier  ai  Louniee  wbiirij  had  been  v;oii.~idoi-ably  .lanm^i  by  iho  ice  reeeifed 
tbe  riecerssary  repair;-, 

LBvis  [lar  ixii.fv. 
In   October,  l>y'i.  rhe    I>epai'imunt  of    [''ibiti-  Work»  uawimeil   cuutrril  of  this 
iloeK.  which  hud  ip  '.<i    hai  'itue  been  uudei-  tlie  uitmagetuent  'if  '.he  •Jaebeu  Harbocr 

DuriDK  -'anuary.  I>L'l.  iron  '>eaiua  nuide  '>f  iAiiler  pi:ite  vrere  piacod  under  the 
buarin^  'jt'  'he  »hait  'H  'lie  muiri  puuipi-  in  onier  to  ■^iren:;theu  the  beariogB  and  do 
away  -vich  ■.■icication.     'I'be  niaebiiiery  watj  ;>aititeij  and  ^ncraily  'iverhaaled. 

Dai'iDff  .liiiie  iit-  -Lua-e  miveo  in   'lie  ^  ulseou  ;iud   ■  uiverts  were  taken  oot  of 

The  iuBioe  if  rhv  ciiiscou  i>  '.lein:;  oieaiiuo.  and  cwo  k:<ia[iof  .-eoieni  waeh  will  be 
upp.i. 
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I  Lodi^ueuil,  tUe  L-bef-lieu  ■>!'  <iw  Coiiniy  "i  '.'ham l.'l V,  is  ^itnaied  on 
f  the  kiver  St.  LawreiK-e,  rioaiiy  I'ppviMtc  tim  eastern  end  of  the  city 
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The  Hichelieu  and  Ontario  Navigation  Company  own  a  wharf  at  the  upper  end 
of  the  town,  but  the  lon^  distance  from  the  busine^n  or  centre  portion,  besides  the 
increasing  trade  of  the  locality,  demanded  more  wharf  accommodation,  and  in  the 
spring  of  1887,  at  the  request  of  the  town  council,  the  Department  commenced  the 
construction  of  a  pier. 

Last  session  the  connection  of  the  outside  block  was  made  with  the  shore  under 
contract  with  Mr.  J.  A.  Chagnon.    The  work  was  completed  in  November,  1890. 

The  pier  is  1,105  feet  in  length,  including  a  block  40  by  90  feet,  90  feet  of  the 

Eier  is  30  feet  in  width,  and  the  remaining  975  feet,  20  feet.    Seven  buttresses,  10 
y  30  feet,  were  built  on  the  lower  side.     At  the  block  there  are  7  feet  of  water 
at  its  lowest  stage.    The  pier  is  9  feet  6  inches  above  low  water  line. 

Considerable  damage  having  been  done  by  the  ice  to  the  portion  of  the  pier 
built  in  1887,  some  repairs  were  made. 

MILLB  ILES  (north  BRANCH  OF  OTTAWA  RIVER.) 

The  Mille  lies  referred  to  here  are  situated  in  the  north  branch  of  the  Ottawa 
River,  north  of  He  JesuK,  in  the  County  of  Laval. 

The  work  performed  consisted  in  deepening  the  rapids  at  the  foot  of  Lake  (if 
Two  Mountains,  eo  as  to  increase  ihe  flow  of  water  through  that  branch  of  the 
Ottawa.    A  large  quantity  of  stone  was  removed  by  blasting. 

NEW  CARLISLE. 

New  Carlisle  is  the  chef-lieu  of  the  County  of  Bonaventure,  and  is  situated  on 
the  Haie  des  Chaleurs. 

A  contract  having  been  entered  into  for  the  extension  of  the  existing  wharf  at 
this  place  the  work  was  brought  to  a  satisfactory  completion. 

NEWPORT  RIVER. 

One  of  the  retaining  piers  was  widened  and  repaired,  in  order  to  make  it  avail- 
able a»  a  landing  for  boats  and  small  craft,  and  the  right  of  wav  has  been  given 
from  the  high  road  to  this  pier;  a  certain  amount  of  blasting  was  done  at  the  clifiT,  to 
make  it  accessible. 

NICOLET  RIVER. 

The  town  of  Nicolet,  distant  13  miles  from  Three  Rivers  aad  28  from 
*Sorol,  is  situated  upon  the  eastern  side  of  the  river  of  that  name,  which  takes 
\U  rise  in  Lake  Nicolet,  in  the  centre  of  Wolfe  County,  and  after  a  course  of  80 
miles,  flows  through  the  parishes  of  L'Espe ranee,  St.  Paul  of  Chester,  St.  Christophe, 
St.  Albert,  St.  Clothilde,  St.  Monique,  and  St.  Jean  Baptiste  de  Nicolet,  emptying 
into  the  St.  Lawrence  on  its  southern  shore  at  the  foot  of  Lake  St.  Peter. 

In  order  to  protect  schooners  loading  in  the  harbour  fi-om  the  force  of  the 
storms  on  Lake  St.  Peter,  a  jetty  was  commenced  in  1881,  additions  being  made 
each  consecutive  year.  The  work  in  1890  was  resumed  on  the  Slst  July,  the  water 
having  been  too  high  to  admit  of  its  being  commenced  before. 

It  was  discontinued  on  the  2uth  September,  and  during  this  time  300  feet  of 
pile  work  was  built,  making  the  jetty  3,567  feet  in  length.  It  is  13  feet  2  inches  in 
width  and  is  4  feet  above  low  water. 

The  channd  way,  dredged  opposite  that  part  of  the  jetty  built,  has  maintained 
its  depth,  but  further  out,  l^yond  the  jetty,  the  channel  dredged  has  &hoaled,  owing 
to  the  working  in  of  sandy  deposits. 

The  total  dredging  done  during  the  fiscal  year  1890-91  was  11,470  cubic  yards 
of  i^nd  material,  in  a  cut  of  about  750  feet  in  length  and  40  feet  wide. 

POINTE  ST.  PIERRE, 

Gasp^  County,  is  situated  at  the  western  entrance  of  G^sp^  Bay,  and  is  21  miles 
distant  from  Gasp^  Basin,  and  15  miles  from  Perc^. 
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A  lari^  amocuic  ot  solid  roek  mh  well  as  dazigeroos  bookiers  were,  dniiig  the 
liscfti  jear,  removed  trvMiL  the  hArboar. 

poDrrm  i  valols. 

Pointe  i  V^oi»  ib  ^itnaUed  oa  the  ^^oath  :ihore  of  Lake  ot'  Two  MovntaiiMs,  in  the 
County  of  Tamirefnl.  4^  miltes  Irom  the  riiiage  of  Yaodreoilr  which  »  the  nearest 
railway  rotation. 

The  wharf  re^asrreii  to  and  described  in  the  report  oi  last  year  has  been 
completed. 

PORT  DA31ML, 

Port  DaoieL  Bona  venture  Coonty,  lie:^  on  the  northern  '^hore  of  the  Baie  dee 
Chaieurs.  45  miler*  from  Pen.*^.  and  12  milee  north-ea^  of  Xew  Carli^ile. 

In  November  IS$9,  a  contract  was  entered  into  ibr  the  coik^traetioo  of  an 
additional  len^h  to  the  wharf  at  Port  Daniel,  eonsii^ng^  in  a  bloek  of  cribwork,  75 
feet  in  Length,  50  feet  in  width,  and  27  feet  Ln  height,  and  the  aame  was  eoapleted 
in  October,  1890. 

BIMOCSKI. 

Bimoat4d  ir*  ^itoate^l  on  the  soath  jjhore  of  the  St.  Lawrence,  in  the  Coanty  of 
Rimooj^ki,  1^  miles  beiow  Qoebec 

The  protection  work  325  teet  in  length  on  the  westerly  side  of  the  wharf  and  to 
whicth  ret'erence  was  made  in  my  report  of  last  year  has  been  completed. 

The  iwuth-east  inclined  :»lip  has  been  repaired  and  pile  sheathing  commenced  on 
the  easteriv  .-^ide  of  the  wharf. 

SlVliaa  DES  PB-UKTBa ILK  BIZAHD  ASD  STB.  GBNBVTIVE JACQUXS  CAmnSa  CO. 

On  rhe  24th  Ocojber,  l^t*.  a  contract  was  entered  into  t^:>r  the  constmction  of  two 
piers  on  the  Riviere  >Wi*  Prairies,  one  on  lie  Bizar»i  side  of  the  stream  and  the  other 
ar  .^te.  Genevieve. 

These  piern  are  "ftmiiar  in  construction  an*!  dimen^ionsv  They  consL^  of  4  cribs 
with  ice  breakers.  2o  by  30  feet  at  low  water  line  and  20  teet  sq^oare  on  top,  placed 
20  teet  apart.     The  roadway  is  »*overed  with  3  inch  pine  plank. 

The  approach  on  the  lie  Bizanl  s^ide  is  43  t'e^t  in  leoirth.  and  the  other  at  :^. 
frenevieve  T*i  feet,  makini^  the  lie  Bizari  pier  20t3  feet  in  lentrth  and  Ste.  Genevieve 
23D  feet. 

The  work  ia  completed. 

aivisajs  Dtr  LiBvaB. 
The  Riviere  iu  Lievre  d")W9  into  the  Ottawa  River  IS  mile;*  below  the  citv  of 

m 

Ottaw^a:  it^^  general  <:our»e  is  H4)rtheriy  anti  ita>  width  for  20  miles  above  the  month 
varies  from  300  ^o  r>00  feet. 

At  rhe  Little  Rapids.  12  miles  Lib»»ve  the  village  oi  Backinirham.  the  lock  and 
•iam  which  are  being  built  are  in  a  fair  way  ot  completion.  The  masonry  of  the 
.*)ck  ii*  <:ompieTeil,  and  "he  jrate^  will  be  shortly  dni^hed. 

By  the  emi  of  anctimn  it  is  expectei  that  the  dam  acnjss  the  river  will  be 
t*omplete*l.  when  'he  water  will  be  let  into  the  lock  and  the  whole  work  finished. 

HI VI EBB  DC  LOCP. 

* 

Rividre'lti  Loup  Is  firnate»l  <>n  'he  -iouth  "jideofthe  Si.  Lawrence,  108  miles  below 
Quebec  in  the  *.'oaiity  of  Tenii!*couata. 

The  work>  perrbrmeii  iurinir  ^he  la>t  ti>cal  vear  have  been  the  construction  of  a 
hanii-railing  »)n  "^ne  easterly  tide  ot  ^he  whart  over  its  whole  length,  and  in  repairing 
the  top  plankine  where  ret[aire«i. 

Several  -inoab*  and  r)<mi(ler»  have  been  removed  from  the  channel  of  the  river. 
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RIVER  L  AS80MPTI0N. 

The  L*Ad6omptioD  flows  into  the  St.  Lawrence  at  Repentigny. 

Some  improveraents  were  made  at  the  Chute  Monte-^peine«  which  is  25  miles 
above  the  town  of  Joliette,  in  the  Coanty  of  Joliette.  They  consisted  in  removing 
some  points  of  rock  and  large  boulders  which  obstructed  the  channel. 

Some  protection  works  to  the  river  bank,  extending  over  a  length  of  400  feet, 
were  also  constructed. 

RIVSR    BSAUDETTB. 

This  river  flows  through  the  Parish  of  Ste.  Marie  de  Blandford,  in  the  County  of 
Nicolet,  and  empties  into  the  St.  Lawrence  on  its  southern  shore  at  Gentilly,  about 
15  miles  below  Three  Rivers. 

The  banks  of  this  river  are  very  low  in  the  vicinity  of  Ste.  Marie  de  Blandford, 
and  the  bed  of  the  river  is  much  obstructed  by  trees  and  boulders,  which  keep  back 
the  water  and  cause  the  river  to  overflow  the  low-lying  neighbourhood. 

During  the  year  obstructions  were  removed  from  the  bed  of  the  river,  from  the 
rapids  south,  for  a  distance  of  3^  miles,  on  an  avet*age  width  of  25  feet. 

RIVER  CHAHPLAIN. 

This  river  takes  iU  rise  in  the  Parish  of  St.  Maurice,  in  the  County  of  Cham- 
plain,  crosses  the  Parish  of  St.  Luc  and  empties  into  the  St.  Lawrence  on  its  north 
iihore,  about  14  miles  below  the  city  of  Three  Rivers. 

The  banks  of  this  river  are  very  high  and  composed  of  a  clayey  material. 

Last  year  a  landslide  occurred  at  the  village  of  St.  Luc,  which  had  the  effect  of 
jamming  the  river. 

The  obstructions  caused  by  this  landslide  were  removed  over  a  length  of  4^ 
arpents  on  an  average  width  of  20  feet,  which  had  the  effect  of  reducing  the  water 
level  6  feet. 

RIVER  MEKINAC. 

The  River  Mekinac  flows  from  the  north  and  empties  into  the  St.  Maurice  49^ 
miles  above  Three  Rivers. 

There  are  several  rapids  on  this  river,  some  of  which  do  considerable  damage 
to  the  timber  floating  down,  thev  being  full  of  large  boulders,  which  cause  the  jam- 
ming of  the  timber.  At  the  begin nm^  of  August,  some  of  these  boulders  were 
removed  from  the  channel.  This  would  nave  been  done  earlier  in  the  season,  had 
it  not  been  that  the  water  was  too  high  to  admit  of  the  work. 

During  the  progress  of  the  work  1,()24  bouldera  of  various  dimensions  were 
removed  with  a  hcow  and  derrick;  in  the  case  of  large  boulders  explosives  having 
to  be  used. 

RIVfiRE  OUELI.E. 

Riviere  Quelle  is  33  miles  above  River  du  Loup,  and  75  miles  below  Qael>ee,  on 
the  south  shore  of  the  St  Lawrence,  in  the  County  of  Kamonraska. 

The  work  done  at  this  place,  during  last  fiscal  year,  consisted  in  resheeting  the 
two  outer  corners  of  the  head  of  the  wharf,  and  in  replacing  missing  sheet  piles 
where  most  wante^l. 

RIVER   RICHELIEU. 

The  river  is  about  80  miles  in  length  and  flows  from  Lake  Champlain  to  the  St. 
Lawrence  through  the  Counties  of  St.  John,  Iberville,  Chambly,  Verchdres,  St. 
llyacinthe  and  Richelieu,  and  empties  into  the  St.  Lawrence  at  Sorel. 

In  order  to  protect  the  properties  at  the  outlet  of  this  river  and  the  boats  which 
winter  there  from  ice  shoves  in  the  spring,  an  additional  ice  breaker  was  built  at 
the  outlet  of  the  river  on  the  northern  end  of  the  western  shore  of  the  Richelieu. 

The  pier  measures  30  feet  by  24  feet  at  the  base  and  23  feet  in  height  and 
4taodii  3  feet  11  inches  above  the  extreme  high  wat^r  level,  and  has  already  proved 
ot  great  service. 
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Th^  rir-tr  «mnr:es^  in^^   Lakz  St  Peter   }a  i^  -nyn^.h  -hore,  3  miie*  below  the 

*jn  "je  fT^a  if  ILi j  I^^tH).  tredetntr  w:*^  comnffinrti*!  ^prKMlre  the  whart' at  St, 
Thomaf  le  Pterrev-ille.  anti  arer  a  u?>«>i  *hann**i  had.  be^^n  -^ac  'lirofiirir  the  ^imttL,  60 
wet  wi-re  xqiI  *i  feer  d^:  low  water,  "he  ir^Lr^  wrk*  r^jnn  »v^ea  i  li'rle  below  Xiy  remove 
.'Ottitter*  Jkcui  rner  mpe'iiaiear^  :n  :ne  'jrhanneL  These  opecaLODu  were  brooglit  to 
an  '*na  q  'Ue  .in  -Ti.-'  l^*M}.  xc  wtucb  iate  I.>,'?atf  Tuoic  T^iria  •>f  ciav  mud  >iooe 
aiMi  >ren  r^nn'r.^t.  iC  4  ^^k-  »r  |o.'*^*T-J**  ^ac  :f  :jie  apprnprjirioix  ibr  IS*J*>-3L 

aei  irvi:^»»»i  lik-  iile^i  :n  t-m-j    rc.e. 


Ti'*  TTi'iTi:  ti  ne  t Tronic  'a'.-  i*cai  ^enr  *x>a"4«*-t  :n  "iie  rirtiter  *igepen!ng  of  the 
ihip  'bannei  j'  Cap  i  Ji  E^cae.  P  'ai..:er  Saver  ami  Cap  Chares,  from  its  pree^it 
•lenm  -r  -4r  re**r  j^  a  "^i-l  ierjf  n  »f  iTV  reer  at  *'W  wucer  :  and  tie  <!oiiLiii€fieefiient  of 
'os^  *v  ni   'f  "*;mt  v'n:r  '3e  La.iL^jrrjut-  ^Kioa^s^  ac  'rpjatKiiesand  'ae  Richelieu.  Bapidfi. 

Az  '-.in  A  a  H*  '«:ac  'aree  lr»*»Lir'ft*  aaa  me  ^i-oe  irter  wei>?  -Huriire^i  '>n  the  work  at 
Tie  p«nnr  inrtniC  tae  j*mr.  j*;5.  *oi*  ••uoie  yuri!*  -^f  *aaie  ana  rocs:  ami  boakiers 
■ynntC  ••Mni-^'^i  at  a  !»i?-c  it  4^1*  .vara-  per  iu'^ic  ynr'L 

JL'  ?  -ai^.i^-r  3a7»^r  /ne  u-'jtt^rv  ami  tne  ^me  lir^er  ire  re  emptoved.  ei^mpletiiig 
:^f  -r.  i-K  xt  *n:>p«MT:  }y  r«mt iviiir^  43,  t^  .moic  vTuriis-  *t  .'lav  aani-pua  and  boalders, 
ar  a  r^-^^  n  IT  •^nr^-  ->"•  ^'inii»  -^iri. 

-L'  '.-in  '-'larte^-  *ae  ::aanuei  v:isi  •^■mpteced  3«i're  ^e  end  of  siie  sco&oa  of 
I'^y**.  j7  *.'4r  rioit*  jir-Ls  f  lapi  Mia»e.  rtjcs;  aau.  >>aiaer*  w»?re  removed  at  a  ooet  of 
4:7 z  "^^'^^  7»*r  Tar^i.  aati  }ei>r*e  'att  i"^:^:e was  rem»'v^HL  *ae  joaonei  wa»  th«>n>aghly 
'e?^t-i  .ui«i  :-''inti  -naar  1    IT^  n^t  %c  .ow  water 

A:  ^.noiiie-r  rw.  tr»-;^«*  ana  jot-  -^tt^ne  liter  were  eaipi*'v^i  iarin§  part  of  the 
^•ssLT  Ji  ZT-^'-^iX  "ae  ir*.*-r*#?ttrv  i*-ULa*  I  iTi^  reet^  iT  *>*  -:'i*»ic  rar*!*  oc' maceriAl  have 
.ie*n  *»*3i*  "---i  ir  1  :**^    t  i;--    e'^r-- *>*?••  C'IkJic  jar'i.     ITie  w«jri  however  at  ihi*  place 

_*-  -T.'ie  ir'^*r    *'Miijer»»  ««i  wt^    -a  Sarre  a  3*a.ain  »e  uie   head  n  the  Biehe- 

.Ie«i  iipi  i*.  ma  w'.r'itS'i   xr  a   ^fl'-rt   "nie   xw:*!^;?'  :ae  *cia    .'f  :3e  aeo&oa  of  1S90^ 

3iVl53    >r.    -  -IT's^ 

Ti.:-  "T'-r  i'  ^-  M -"•"*,:':  'he    ""1:1  v  •!  oeaaharns.  -s-  a:*-  Lone  5C  I>'aia.  at  the 

1'  j-  •'  »ine»-"'-L  v:'  :  lai£«  >*^.  "-ta*  :5^.  at  "ie  hea^i  n"  Betniiiami'i^.  bv  1neaaE^  of 
a  -'tr— •■--  m'l    ail*!.,  vi.  -  _La-*  t  v  ::i    i  io^.^«;:  i»)  ^ec  a:*a  a'eraiie  le'^ca  >f -fc^  teet. 

T'  zr"'  *n  -ajrt*-r  i-  ^v  ■■•  'jl*t  va'*.*r  rir*!»ir  'r^JC'Ce*^  a;i'i  iicreiMiMi  "he  vomme 
tar:n^  ..-*  iv^  ^^nsb*  ns-  ":i--i:-  a*  ic  ':ie  C^ttraa  *  :•  ".i^e  >t;*;er  wa**  reniove»U  A  grreat 
rian'."*.'  f  *".  c«  tc*:  •  ■:  i'— ^  Tr-.*«  kSv>  '>?ittovr>i  .n  -'^e  'a^'u:^.  ^x  m  n amber, 
'it^^W'^rfi  "_e  ~1ju:*?  *f   r*".  ^  "i-*  iaa    yai-*,'!-?*^    Laj^r;cv>  "am.     Ti^  wrx  »  not 

T..-    !"'*r  i  ^*  -♦  <:..  Tj'rt  la-i  .'xr"":*:^^  n:-'  *-*e  >?.  law^nv^*  ac  T'lree  Rivers. 

Z\     '"  -r  "  •  -^^:l^  •*  ".^*-    :ir'_e-*  :'*e»i   :v  ".'v     :'?!  ,^r  "rrr*  '.t.*':^  '*i    «. aa  ar  "ihehi^h- 

v^^  T-   ^".    r.»*  w*'^Terz  *•::!„ n*:-    i  '::e  >\-  ?Li>ir*v**-    ^a^N  ii-jn   '".e  7ac< '?e«ii>n,  beea 

3»*r'v^H-ii  n.rr  Ll'ji  A  L_rT.-r  i*:a  "  :e  •»M  Sef'e  :.!>.•*  ''^**»-  T.T''»»  .'i^ic  yards  of 
-lana  v**r»  -wr-,,--^.  ^j-,*  r;  — -ic*i    n  "*:--^  ti  a  >a   .■>*    i  "ne  >t.  l-a^-ei:ce  ^low  Doocei*? 


-.!»,-.        - 
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RIVER  VERMILION,  CHUTE  AUX  IROQUOIS. 

The  Chute  aux  Iroquois  is  a  fall  on  the  Biver  Yermilion,  4  miles  from  its 
mouth.  The  Vermilion  is  one  of  the  chief  tributaries  of  the  St.  MjEturice,  into  which 
it  empties  93  miles  north  of  Thi*ee  Bivers.  It  runs  in  a  westerly  direction,  and  on 
each  side  of  the  river  are  large  timber  limits  owned  by  important  firms. 

In  1874  the  main  channel  at  the  head  of  the  Iroquois  falls  was  closed  and  the 
eastern  channel  of  the  old  slide  has  since  been  used  for  the  descent  of  timber.  The 
dam  having  partly  given  way  at  two  places,  there  was  not  enough  water  flowing 
through  the  eastern  channel  to  admit  of  the  timber  being  driven  through  it.  The 
dam  in  the  main  channel  was  repaired  and  raised  18  inches,  and  that  of  the  side 
channel  was  closed  to  the  same  height. 

RIVER    TAMA8KA. 

This  river  flows  through  the  County  of  Tamaska  and  empties  iato  the  St. 
Lawrence  on  its  st^uthern  shore,  at  the  head  of  Lake  St.  Peter,  eight  miles  below 
Sorel. 

On  the  14th  July,  1890,  an  agreement  was  passed  with  Mr.  J.  D.  Cameron  for 
the  construction  of  168  feet  of  the  Yamaska  dam,  to  close  the  np  made  by  a  break 
in  the  dam  in  September,  1889.  The  work  was  commenced  on  tne  1st  September  and 
was  discontinued  on  the  20th  November,  1890.  Its  progress  was  several  times 
retarded  by  the  rising  of  the  water.  Four  cribs  wer&sunk,  one  of  50  feet  in  length, 
two  of  40  feet  and  the  last  crib  38  feet.  The  last  orib  was  sunk  on  the  6th  Kovem- 
ber,  and  as  soon  as  the  sheet  piles  were  driven  the  water  commenced  to  rise,  so  that 
the  work  w^s  delayed  until  tne  17th  November. 

So  soon  as  the  planking  of  the  last  crib  was  completed  and  very  little  dav  put 
above  it,  the  work  had  to  be  discontinued  owing  to  the  appropriation  being 
exhaoated. 

Dredging  was  also  done  on  the  river  below  the  lock ;  two  shoals  being  cut 
throujrh  and  16,988  cubic  yards  of  clay  and  sand  removed. 

The  dredge  *' Queen  commenced  work  in  the  channel  above  the  lock  on  the 
30th  May,  1891,  and  at  the  close  of  the  fiscal  year  had  removed  7,744  cubic  yards  of 
material. 

ST.  ALPHONSE   (BAOOTVILLE). 

The  village  of  St.  Alphonse,  Bagotville,  is  situated  at  the  head  of  Hal  Ha!  Bay 
Saguenay  Biver,  Saguenay  County,  12  miles  fVom  Chicoutimi. 

The  planking  of  the  wharf  was  renewed  over  the  western  200  feet,  and  a  quan- 
tity of  stone  placed  in  the  wharf  near  the  centre.  The  cap  timbers  on  both  sides 
were  renewed  and  heavy  repairs  were  made  to  the  movable  slip. 

ST.   ANICET. 

St.  Anicet,  in  the  County  of  Huntingdon,  is  situated  56  miles  south-west  of 
Montreal,  on  the  south  shore  of  Lake  St.  Francis. 

This  pier  was  built  in  1862.  It  is  300  feet  in  length,  the  width  of  the  200  feet 
nearest  to  shore  is  18  feet  and  the  other  100  feet,  35  feet.  Last  sprinfir,  the  portion 
nearest  to  shore,  that  is,  that  portion  which  is  18  feet  in  width  and  200  feet  in  length 
and  which  consists  of  cribs  9  oy  18  feet  placed  20  feet  apart,  was  rebuilt  from  water 
line.    The  wharf  proper  is  still  in  a  much  dilapidated  state. 

STS.  ANNE   DE   LA  PARADE. 

The  Biver  of  St«.  Anne  takes  its  rise  in  the  County  of  Quebec,  it  crosses  the 
Counties  of  Portneuf  and  Champlain  and  empties  into  the  St.  Lawrence  on  the  north 
shore  at  the  Parish  of  Ste.  Anne  de  la  Parade,  54  miles  above  Quebec  and  23 
miles  below  Three  Bivers.    It  is  for  the  most  part  very  shallow. 

Some  dredging  was  done  at  the  mouth  of  tne  river.  This  work  was  in  progress 
at  the  beginning  of  the  fiscal  year  1890-91,  and  wasdiscontiuue<l  on  the  2nd  August, 
1890. 
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TW  dnigiag  toaamtad  ia  a  eat  3lM»  ftat  is  k^tb  wd  aboat  32  anl  44  feet 


sn.   ASXZ   DB  SOUL. 

Sle.  Asae  ile  Sorat.  lb  ch«  Cooalj  of  Btchelica.  ia  3  buIcb  belcnr  Sorel,  on  the 
lOtubecn  »lior«  of  the  St.  lAwTenee. 

Tha  taad  in  this  diMricc  ia  v«ry  low.  It  ia  raty  ferliLa ;  the  soil  beine  lemark- 
ablv  neb  and  prodactiTe.  Tha  inhabitanta  ar«  all  anieaged  in  agrimTiare,  the 
prodneta  of  their  Qurms  dndiag  a  markaC  in  Sorel. 

The  i»natnutioa  ot'aa  a<£litioaal  ice  pier  opposite  the  church,  was  comnteocec) 
im  the  L5th  Aaem^  1399,  and  w^  diacosttaaed  on  ihe  31at  October,  owing  to  the 
appiop^ation  baiag  exhaaated. 

IW  piur  DiaaKtrea  Sl>  teec  by  IS  feet  at  bonomand  Hi  feet  by  1^4  feet  on  the  top. 
It  ia  built  in  7  teet  of  water  and  Mauds  3  feec  i  ioehea  above  water  level,  having  an 
aggregate  bet^t  of  I^  tcet  2  incbes. 

STl.  A5HB  DBS   HOSTS. 

Sta.  Aooe  deti  XoDCa,  Utapi  CoantT.  ia  on  the  aoath  ah»re  of  the  St.  Lawreoce, 
106  inileH  eaat  '>t'  Bimonski. 

Id  November.  IS90.  a  conuact  wm  entered  into  for  the  consCrtietifln  of  an  isolated 
block  of  (Ttibworli.  DM  feet  in  length  by  4S  teet  in  width  meaBored  on  top. 

At  the  cloae  ot'  the  tibeal  year  the  coatraetor  had  deUv^red  a  quantity  of 
[nace^aJ^.  bat  at-tive  iipcratioiw  ot  cotutractioa  bad  itot  been  eonunenced. 

9TB.  ^-RTB    DC   aA'iUB.IAT. 

:itB.  Anae  da  -Sa^ueauy  ia  ia  the  Couocy  of  Chicuutiau,  on  the  River  Sagnenay, 
opposite  Cbicoatimi. 

The  wharf  hoH  been  axtaaded  a  farther  length  of  50  feet  on  a  width  of  iS  feet 
and  25  feet  in  bei^bt,  covered  with  ttooria^,  cap  timbers  and  moortog  posts  patio 
pimtiuo.    Th«  -lip  on  the  nonb-eaet  of  the  wharf  waa  planked. 

*TB.    FAMILLB. 

.'*te.  Famille  ia  on  the  north  bhure  of  the  Uland  oi  Orteaoa,  IT  toiler  eaat  of 
Qnebec. 

Daring  .'September,  l^i^O.  the  lop  planking  of  the  wharf  waa  renewed  and  addi- 
tional floor -vtrinser^  placed.  One  of  the  piers  supporting  the  floor  stringers  was 
rebuilt  und  new  tendent  were  put  on  the  and  of  tho  whart'  wbicb  ia  now  in  a  good 
ttate  of   repair. 

ST.  vaA>(90is. 

.St.  FraiMjiiie  w  nt  the  eatttcrn  end  of  the  laland  of  Orleana,  25  miles  from  Quebec 

Darioi:  the  year  the  top  planking  of  the  wbaif  waa  renewed,  two  additional  rowiv 
of  ^itringent  plac»d  under  the  planking,  and  femlent  <>n  the  outer  end  renewed,  and 
the  Atmctnre  ia  now  m  a  ;^ood  stale  of  repair. 

•iT.    J%\X     UOBLt-ASS. 

St.  Jean  d'Orf6uu»  is  aitiiateil  on  the  »oaib  »bore  of  the  laland  of  Orleans,  18 
milea  east  of  Qnebee. 

Dnring  Aogoat  and  September,  1S9U.  the  top  planking  of  the  wharf  was  partially 
renewed  and  the  approach  repaired  where  aei:e8(uu'y. 

Spring  tides  nse  22  feet,  neape  14. 

ST.   t..\LaB.VT. 

The  village  of  St.  Laurent  ia  on  the  south  shore  of  the  Uland  of  Orleaiia,  in  the 
at  of  Qsebee. 
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The  oooBtraotion  of  the  additional  length  of  wharfing,  to  which  reference  was 
made  in  the  report  of  last  year,  has  been  completed,  and  the  wharf  is  now  643  feet 
in  length  with  a  depth  of  9  feet  at  low  water  spring  tides  at  the  outer  end. 

Spring  tides  rise  23  feet,  neaps  14  feet  6  inches. 

ST.     BnOHBL. 

St.  Michel,  on  the  south  shore  of  the  St.  Lawrence,  is  in  the  County  of  Belle- 
chaase,  16  miles  below  Quebec. 

The  works  executed  during  the  last  fiscal  year,  consisted  in  completing  the  180 
feet  left  unfinished  on  the  westerly  side  of  the  wharf,  in  the  fall  of  1889,  viz.,  one 
coorse  of  timber  has  been  added,  and  the  whole  length  of  the  180  feet  has  been 
planked  for  a  width  of  20  feet,  and  cap  pieces  and  fenders  placed.  In  addition  144 
feet  in  length  of  the  rotten  part  of  the  wharf,  shoreward,  have  been  demolished  and 
rebuilt,  30  feet  wide,  with  an  average  height  of  7  feet,  and  cap  pieces,  fenders,  &c., 
placed. 

ST.   SIMiON. 

SU  Sira^n,  County  of  Charlevoix,  is  on  the  north  shore  of  the  St.  Lawrence,  108 
miles  below  Quebec. 

The  construction  of  a  cribwork  blo<*.k  50  by  40  feet  commenced  in  the  preced- 
ing fiscal  year  has  been  completed. 

Spring  tides  rise  20  feet,  neaps  12^  feet. 

ST.  TIMOTHtS. 

St.  Timothy,  in  the  County  of  Beanharnois,  is  situated  on  the  south  shore  of 
the  Biver  St.  Lawrence.  It  is  6  miles  east  of  Yalleyfield  and  9  miles  west  of  the 
town  of  Beauharhois. 

During  the  summer  of  1889,  the  wharf  which  has  a  length  of  100  feet  was  ex- 
tended out  45  feet,  the  extension  being  45  by  100  feet. 

With  the  appropriation  made  last  session,  the  warehouse  was  enlatxed  and 
removed  to  a  more  convenient  place.  The  approach  from  the  main  road  to  the 
wharf  was  raised  one  foot  and  put  in  a  thorough  state  of  repairs. 

TABOUSAC    (ANSE  X   l'BAU). 

Tadonsac,  or  Anse  i  I'Eau,  is  at  the  mouth  of  the  River  Saguenay,  on  the 
southern  bank. 

Further  repairs  and  improvements  were  effected  to  the  wharf  during  the  fiscal 
year. 

TUBB8  RIVBR8. 

The  city  of  Three  Rivers  is  situated  upon  the  northern  bank  of  the  River  8t. 
Lawrence,  at  the  mouth  of  the  River  St.  Maurice,  and  covers  an  area  of  9  square 
miles.  It  is  half-way  between  Montreal  and  Quebec  (71  miles  below  Montreal  and 
68  above  Quebec)  and  is  the  capital  of  the  district. 

On  the  13th  tlovember,  1889.  a  contract  was  entered  into  with  Mr.T.  E.Normand, 
for  the  construction  of  a  wharf  oetwcen  the  Richelieu  Company's  wharf  and  that  of 
the  Harbour  Commissioners. 

At  the  be^inninff  of  the  fiscal  year  1890-91  the  work  was  in  progress  and  wus 
oompleted  in  November,  1890. 

The  wharf  has  a  frontage  of  172  feet  on  the  St.  Lawrence,  is  36  feet  1  inch  in 
height,  and  stands  11  feet  above  mean  low  water  and  is  20  feet  wide  on  top. 

TROIS  PISTOLES. 

Trois  Pistoles  is  in  the  County  of  Temiscouata  on  the  south  shore  of  the  St. 
Lawrence,  148  miles  below  Quebec. 

The  block  at  the  head  of  the  wharf  commenced  last  year  has  been  completed. 
It  is  50  feet  square,  with  a  stair  10  feet  wide  on  each  side. 
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ONTABIO. 

BKAYUTON. 

IWav^jrlou  w  »ilu«t^  on  the  east  shore  of  Lake  Simcoe,  io  the  electoral  district 
<>4*  tke  iVuHly  ol*  Oatario, 

tn  K^briUr;  U»l  a  eontraet  was  entered  into  for  the  construction  of  a  landing 
yu^r  li^  th^  aivomnHHiaiion  oi  veeaeb  pljing  on  Lake  Simcoe,  and  the  work  waa 
coiAyl^i^  and  ace^fOed  ifW>m  the  contractor  on  the  12th  Jane,  189L 

B^ll^viiiie^  iii  »itaated  at  the  bo^Mith  ot*th«  Kiver  Moira,  which  flows  into  the  Bay 
*>i  i^iat^  4^$  wiUw  weia  tf>Mta  Kia^on. 

1a  Sef^eaftWr.  ISM^  a  eoatraet  «»»  entered  iuto  f(a  certain  dredgii^  in  the  har- 
\smr,  iu  cw^i.^r  to  give  an  easier  and  more  ready  egrees  to  the  waters  of  the  Molra, 

and  :i4>  L^ssett  the  danger  df  AcHxis  during  spring  freshets,  and  the  work  wms  brought 
t«>  a  clos^  ^iii  the  eod  c^*  l>^VDaber. 

There  wejv  remove  -M^tlS  cubic  Taids  of  earth  and  ;53>  cubic  Tards  of  rock. 

91^    BAT — XO»TH    IUP7VL. 

Big  Bay  is  aituaiwd  oa  V.^^ior*<Lan  Bay.  near  the  en  trance*  no  Colpoy*  Bay.  in  the 
township  >X'  K.e(>t>ej,  about  15  otiies  north  of  V>wea  Soond  h&rhoor. 

The  work  cvmsi»lwd  m  cehui  *Jij>^.  where  re«{^iiirvd,  the  whole  of  the  eribwork 
biock^  from  'ow  wat^rr  lovei  to  tfooriag .  piacioic  uew  "ttringen*  and  eorhels,  and 
replaokiiig  :be  wn.>ie  ^>t  tlie  >uperstructure ;  rediiia^  biock»  with  aix>a«  and  con- 
strue uiig  a  or  it)  35  X  3*5  tevrti,  and  pmcuiuc  «JJie  .aside  tiM  ::»pace  between  the  oater  crib 
and  :he  ctdjoiuiOi^  >ue,  t:huf>  jjiviog  a  -^ond  biovk  of  oribwock,  ^H)  fiiec  long  on  iht  east 
xide  ana  '>o  reet  xk  'ne  west  ^ide.  In  adtiiMoo,  -be  tiuter  *^jrnei-»  were  ^^heathed  with 
batxiwood,  and  :itiw  m^H>r\ntl  posii*  piaced  in  pt>stuon. 

r*ie  'laroour  A  Bowmanviiie  uroperiy  caile*i  Port  L^^in^run  ii*  on  th«  north 
«<)ore  >i  I>iike  ^^Uitkr»o,  W  lUiieo  «)tk>l  hT  h-^juiq, 

Ai  -ht?  >juimoiic«cueut  )t  '^he  iscul  vt^ar  tbt*  *  ».^iitartt»  '  wa»  working  ai  this 
:>ia*:%f.  tx^mpieuriiir  ireugitit^  m  tne  jm  J\x[\.  l5>i*o.  rvaaovinir  7S)  oabic  yar«is  *Jt  fsaad. 


:i.  u»i»bfir»>N  :HA>t>KL,. 


Saolt 


t,Vjipi»ert.ou','hatmci  >  *ho  'uiuu  ii^ics?^*:*  *>etwe*iii  ^Mupper*(>n  andCniknr'-*  L^h 
•  reu Lilian  3a>y,  Uii^u^ii  -vtiicu  ^0^^*.'*^  p<Ae^  n^m  iwrts  *»u  .be  'veorgian  Bay  to  S 
Ste.  Haii*j  .uui  Lak«  Superior. 

Uhis  '  Jiuiuvn  s  jotjtructeu  by  liUit;eu)a>  ihuuis  u'  rt)cks  trailed  *  RobertBOO** 
!tr>cii'^  '  .iii*i  n  jtUtif  '.u  rwmo.v  *avtH:  .uiu  mj  ^iVrj  .*  -^oie,  uavi^uieobanneL  ha^^inga 
*«p*.ii  'i  \ ^  c%it  .U   tj*v  '^;]k;eL ,  'no  L>«p*^  cai^ai  cvnuiuouced   ne  rtnnovju  -n  riieee  points 

'.'he   ic*  es&ax\  'uiuiL  '^a&  'uketi  :c  nc  >p*,>i  -^uatv  m  '  k-tuo^r,  l^^'JM,  jnd  •ipecationa 

L'he  "octc  *u  j^  .«uj*  vcu   5^    't    ik    uix'»icr>i  -Liixa  a  "t?»i  4!*»nite  which  iiuikas  the 

^»iU  *>nj^iwos   luti    h:cn    uaue,  r^ui.   t  >'iK>»»i^A*i40ie  .uuowni  •>!  '**><; tc  ytjt  i^nuujied  t»  be 


tJ'Jiii'i.  -^w. 


The   iiu'bour  "l   l'oo*-h-.j^  :*    *u  'uc  •loi'iu   ^Iktv    t    l.aivt?  •  »iitano,  *N»  aul< 
'rwUi.  !v:utCi»loQ  and  7-  runtii*   ';i&L    tviu   I.'>i»;ijw»^ 

iiepturs  and   rvueWAti^^  Aeio   luau^   'o   ii  o  ^uitoi-v^in*  .'irv  -tn   *n«  fiib^  and  west 
^tae.-v  Ji  :0e  central  pier. 
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OODBRIOH. 


Goderich  is  situated  in  the  CouDty  of  Huron,  at  the  mouth  of  the  Maitland 
River,  about  68  miles  north  of  Sarnia. 

freneral  repairs  were  made  to  the  harbour  works  at  this  place,  the  expenditure 
amounting  to  $600. 


KINCARDINE. 


Kincardine  is  on  the  east  coast  of  Lake  Huron,  31  miles  north  of  Goderich. 

At  the  commencement  of  the  fiscal  year  the  dredge  "  Challenge  "  was  working  at 
this  place,  in  removing  an  accumuiat«on  of  sand  in  the  basin  and  along  the  piers, 
work  being  closed  on  the  2l8t  August,  1890,  at  which  date  17,460  cubic  yams  of 
material  had  been  removed. 


KINGSTON. 


Kingston  is  at  the  foot  of  Lake  Ontario,  172  miles  west  of  Montreal. 

The  work  of  removal  of  Point  Frederick  shoal,  which  was  in  progress  at  the 
ek>se  of  the  last  fiscal  year,  was  continued  to  the  23rd  October,  when  operations 
ceased  for  the  season.  It  was  resumed  on  the  26th  May,  1891.  and  at  the  close  of 
the  fiscal  year  a  further  quantity  of  2,629  cubic  yards  of  rock  had  been  removed. 


KINGSTON  DRY  DOCK. 


At  the  close  of  the  fiscal  year  but  little  remained  of  the  dock  proper  to  be  com- 
pleted. Contracts,  for  the  pumping  plant  and  caisson  had  been  awarded,  plans 
and  specifications  had  been  prepared  for  the  engine-house  and  chimney,  and  the 
dock  will  be  ready  for  the  reception  of  vessels  before  the  close  of  navigation. 


KINOSVILLE. 


Kingsville  is  in  the  electoral  district  of  South  Essex,  on  Lake  Erie;  it  is  also 
a  station  upon  the  Detroit,  Essex  and  Lake  Erie  Railway,  and  is  distant  about  25 
miles  from  the  mouth  of  the  Detroit  Eiver. 

Some  necessary  general  repairs  were  made  to  the  landing  pier,  consisting,  prin- 
cipally, of  cutting  off  old  piles,  building  new  trestle  bents,  !*enewing  stringers,  and 
new  sheathing  on  the  end  of  the  pier. 

LITTLE   CURRENT. 

Little  Current  is  the  passage  between  Cloche  Island  and  the  Great  Manttoulin, 
is  on  the  direct  road  to  Sault  Ste.  Marie  for  vessels  taking  the  north  channel,  and 
is  distant  fVom  Collingwood  about  140  miles. 

The  work  of  widening  and  deepening  the  channel  which  was  in  progress  at  the 
eloee  of  the  last  fiscal  year  was  continued  until  30th  September,  during  which  time 
3,775  yards  of  rock  were  blasted  and  removed  from  the  channel. 

During  the  winter  of  1890  and  1891,  necessary  repairs  and  renewaln  were  made 
to  the  plant  and  a  new  derrick  scow  70  by  20  feet,  with  steam  hoisting  apparatus, 
was  added  to  the  plant. 

MEAFORD. 

Meaford,  an  incorporated  town  in  the  County  of  Grey,  is  situated  on  the 
Georician  Bay.  18  miles  west  from  Collingwood  and  20  miles  east  of  Owen  Sound. 

During  the  past  year  the  dredge  ^*  Challenge  *'  was  engaged  on  a  bar  at  the  inside 
of  the  breakwater  on  end  of  west  pier  and  in  deepening  the  channel  between  the 
piers,  and  was  still  working  at  the  close  of  the  fiscal  year ;  10,260  cubic  yanis  of 
material  having  been  removed. 

MIDLAND. 

Midland,  Simcoe  County,  is  the  terminus  of  the  Midland  division  of  the  Grand 
Trunk  Railway,  on  the  Georgian  fiay. 
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The  constioiction  of  the  2,000  feet  of  work  on  the  harbour  front,  referred  to  in 
report  of  last  year,  was  finished  on  the  8th  July,  1890. 

OTTAWA   RIVER. 

During  the  year  the  dredge  **  Queen  "  watf  working  on  shoal  No.  1,  three  mileB 
below  the  city  of  Ottawa,  and  at  the  close  of  navigation  had  removed  12,372  cubic 
yards  of  material. 

The  dredge  "  Nipissing "  operated  off  Groose  Island  in  dredging  a  channel  to  a 
depth  of  10  feet,  and  at  the  close  of  navigation  had  removed  15,915  cubic  yards  of 
sand  and  sawdust. 

Between  the  6th  and  25th  of  June,  1891,  the  "  Nipissing  "  was  engaged  alon^  the 
east  side  of  wharf  at  St.  Placide,  removing  1,590  cubic  yards  of  material.  Consider- 
able delay  was  caused  by  the  breaking  of  the  dredge  owing  to  the  hard  digging. 

The  dredges  **  Nipissing ''  and  '*  St.  Louis ''  operated  on  the  shoal  below  Jones' 
Island,  and  worked  there  up  to  close  of  fiscal  year,  at  which  date  7,910  cubic  yards 
of  clay  had  been  removed. 

The  dredging  of  the  shoal  which  obstructs  the  channel  leading  to  the  Gnlbate 
Canal  was  carried  on  during  the  fiscal  year  ending  30th  June,  1891. 

The  dredge  commenced  work  on  the  25th  August,  1890,  and  closed  on  the  4th 
October.    During  that  time,  896  cubic  yards  of  sand  and  gravel  were  removed. 

The  channel  dredged  out  has  a  depth  of  8  feet  at  low  water,  and  14  buoys  have 
been  placed  on  its  north  side,  6  of  which  have  been  put  in  place  last  season. 

OWEN   SOUND. 

Owen  Sound,  in  the  County  of  Grey,  is  situated  at  the  mouth  of  the  Sydenham 
Eiver,  and  is  the  terminus  of  the  Canadian  Pacific  Bailway,  on  the  Georgian  Bay. 

A  contract  was  entered  into  for  dredging  and  other  improvements  in  the  harbour, 
and  but  little  work  was  done,  when  in  Auiy,  1890,  the  contractor  was  relieved  of  the 
work  and  it  was  awarded  the  next  lowest  tenderers. 

At  the  close  of  the  fiscal  year  1890  the  contractors  had  delivered  a  large  amount 
of  material  and  were  getting  their  plant  in  readiness  for  active  operations,  which 
were  commenced  in  August,  1890,  and  by  the  30th  June,  1891,  the  pile  protection 
work  had  been  nearly  completed,  and  a  large  amount  of  dredging  and  excavation 
performed. 

The  "  Challenge  '*  having  been  ordered  for  work  in  the  harbour  at  Owen  Sound, 
leflMeaford  on  the  8th  June,  1891,  and  worked  there  until  the  20th,  removing  a 
shoal  at  the  outer  range  light,  at  which  date  3,360  cubic  yards  of  material  had  been 
removed.  ^ 

PARRY  SOUND   NARROWS. 

These  narrows  are  situated  respectively  7  and  2  miles  south  of  Parry  Sound, 
and  form  a  portion  of  the  channel  called  the  North  or  Inner  Channel  of  Geoi^an 
Bay,  usually  taken  during  rough  weather  and  in  the  autumn  by  steamboats  plying 
between  Midland,  Penetanguishene  and  Parry  Sound. 

At  low  water  both  these  channels  are  impracticable  to  boats  drawing  over  5  feet, 
and  it  often  happens,  when  heavily  laden,  they  are  obliged  to  follow  the  outside  chan- 
nel regardless  of  weather. 

To  obviate  this  necessity  of  taking  the  outside  channel,  the  Department  during 
the  fiscal  year  commenced  the  necessary  work  of  improvement  to  give  a  depth  of  8 
feet  at  lowest  stage  of  water  in  Lake  Huron. 

The  work  was  commenced  on  the  1st  June,  1891,  and  was  in  progress  at  the 
dose  of  the  fiscal  year. 

PENETANGUISHENE. 

Penetanguishene  Harbour  is  situated  on  the  north  of  the  eastern  peninsula  in 
Georgian  Bay,  formed  between  Nottawasaga  Bay  and  the  watei^s  of  the  Severn  fiiver. 
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To  give  a  better  depth  of  water  in  the  harbour,  from  which  lar^e  quantities  of 
lumber  are  shipped  to  other  points,  the  Department  8ecui*ed  the  services  of  a  dredge 
which  worked  until  4th  August,  1890,  removing  18,750  cubic  yards  of  material,  and 
thus  improved  the  harbour  to  a  large  extent.  * 

PICRERINd,  FBEN0HMAN*8   BAT. 

The  harbour  of  Pickering,  formerly  known  as  Fi'enchmau's  Bay,  ts  situated 
on  Lake  Ontario,  21  miles  east  of  Toronto. 

Daring  the  year  the  *' Ontario"  did  some  work  on  the  channel  running  from  the 
piers  to  elevator  at  the  wharf,  and  removed  an  old  sunken  pier,  which  was  a  great 
obstruction  to  vessels ;  work  being  closed  on  the  5th  August,  1890,  at  which  date 
12,000  cubic  jards  of  sand,  mud  and  gravel  had  been  removed. 

»     PORT  ALBERT. 

Port  Albert  is  situated  at  the  mouth  of  Nine  Mile  Creek,  which  empties  into 
Lake  Huron,  9  miles  north  of  Goderich. 

Daring  the  year  the  **  Challenge  **  was  engaged  in  making  a  channel  thi*ough  a 
Muid  bar  which  had  formed  between  the  piers,  removing  4,860  cubic  yaras  of 
material. 

PORT  ARTHUR. 

Port  Arthur  us  situated  at  the  head  of  Thunder  Bay,  Lake  Superior,  and  is  one 
of  the  ports  of  call  for  the  Canadian  Pacific  Railway  steamers  and  other  lines  ply- 
ing on  Lake  Superior. 

The  work  under  contract  with  Messrs.  Kirby  &  Stewart,  to  which  reference  was 
made  in  the  report  of  last  year,  was  completed  in  November,  1890. 

A  large  quantity  of  extra  stone  talus  was  placed  in  front  of  the  breakwater, 
sheet  piling  was  constructed  round  the  ends  of  the  blocks  and  repairs  were  made  to 
the  otner  parte  of  the  structure  where  required. 

PORT   ELGIN. 

Port  Klgin  is  in  the  electoral  division  of  the  northern  portion  of  the  County  of 
Brace,  on  the  eastern  shore  of  Lake  Huron,  about  24   miles  north  of  Kincardine. 

Bepairs  were  effected  to  the  pier  and  breakwater,  a  quantity  of  stone  and  brush 
l»eing  deposited  to  protect  the  oreakwater,  while  the  pier  was  roplanked  over  a 
length  of  105  feet  and  protected  with  longitudinal  guaitis. 

PORT  HOPE. 

Port  Hope  is  on  Lake  Ontario,  7  miles  west  of  Cobourg  and  107  fVom  Kinsston. 
Repairs  and  renewals  were  effected  to  the  east  pier  and  coal  wharf,  as  welfas  to 
the  eaMtern  side  and  end  of  the  railway  wharf  in  the  inner  harbour. 

PORTSMOUTH. 

Portsmouth  is  situated  on  Lake  Ontario,  2  miles  west  from  Kingston. 
The  work  of  rebuilding  the  superstructure  of  the  pier  at  this  place  was  com- 
pleted in  August,  1890,  ana  the  structure  is  now  in  good  condition. 

RlDBAU  RIVER — NORTH   BRANCH. 

At  the  commencement  of  the  fiscal  ^ear  the  dredges  "Queen"  and  "St.  Louis**  were 
working  in  making  a  channel  and  basin  in  front  of  the  proposed  wharf  to  join  the 
iLannelto  fiideau  Canal,  to  a  depth  of  7  feet;  5,575  cubic  yards  of  material  being 
removed. 

RIVER   KAMINlsriQUIA. 

This  river  empties  into  Thunder  Bay,  Lake  Superior,  to  the  west  of  Port  Arthur. 

A  farther  amount  of  dredging  was  done  on  the  bar  which  lies  off  the  mouth  of 
the  river,  and  also  in  the  nver  itself,  to  accommodate  the  large  steamers  which  now 
call  at  Fort  William  to  load  with  grain  for  shipment  by  rail  at  other  ports. 
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TBENTON. 


Trenton  is  at  the  head  of  the  Bay  of  Quints,  60  miles  above  Kington  and  12  from 
Belleville. 

The  dredges  **  Ontario  *'  and  "  St.  Louis  "  operated  at  this  place  daring  the  past 
vear  on  the  new  channel  throagh  a  shoal  between  the  town  of  Trenton  and  the 
Marray  Canal ;  11,350  cnbio  yanls  of  material  being  removed. 


WHITBY. 


The  harboar  of  Whitbjr,  formerly  Windsor  Harbour,  is  on  the  north  shore  of 
LAke  Ontario,  about  135  miles  above  Kingston  and  30  from  Toronto. 

The  "Ontario"  arrived  at  this  place  on  the  7th  August,  1890,  and  commenced 
work  on  a  channel  through  the  harbour  on  the  east  side  of  west  pier,  and  in  firont  of 
lumber  dock,  removing  9,930  cubic  yards  of  material.  Considerable  delay  was  caused 
here,  owing  to  the  high  winds  and  heavy  sea. 


WIABTON. 


Wiarton  is  a  very  prosperoas  town  in  the  County  of  Bruce,  situated  at  the  head 
of  Colpoy*s  Bay  (Greorgian  Bay),  about  32  miles  north  of  Owen  Sound.  It  is  the 
terminus  of  the  Georgian  Bay  and  Lake  Erie  branch  of  the  Grand  Trunk  Railway. 

The  harbour  is  a  natural  one,  extending  8  miles  from  its  entrance  to  the  town. 
It  is  protected  at  the  mouth  by  three  large  islands— White  Cloud,  Griffith  and  Hay. 
The  water  is  deep  to  within  a  few  feet  of  the  shore,  and  the  harbour  has  not  a  reef, 
hmr  or  shoal  in  its  whole  area. 

The  construction  of  a  breakwater  380  feet  in  length,  near  the  head  of  the  har- 
bour on  the  west  side,  to  afford  protection  to  small  craft,  was  completed  on  the  17th 
July.  1890. 

It  having  been  decided  to  extend  this  breakwater  a  further  length  of  220  feet, 
a  contract  was  entered  into  for  the  work  in  question,  and  the  same  was  completed 
in  October,  1890. 

Fenders  were  placed  along  the  southern  side  of  the  breakwater,  and  a  furthf^r 
quantity  of  stone  was  placed  in  the  talus  at  the  outer  end  to  prevent  scour. 


MANITOBA. 


RED   RIVER. 


Dredging  was  continued  in  the  lake  at  the  mouth  of  the  river,  and  the  channel 
in  the  river  near  what  is  known  as  Salimony's  Channel,  where  the  water  is  very 
ihalkiw,  was  deepered. 

The  lake  boats  had  no  difficulty  in  making  the  mouth  of  the  nver  through  the 
dredged  channel,  even  jn  the  i*oughest  weather. 

THE   WHITE  MUD. 

The  mouth  of  the  White  Mud  Biver  is  9  miles  north  of  Westboume,  in  the 
County  of  Marquette.  Westboume  is  on  the  Manitoba  and  North- Western  Railway, 
and  is  a  place  of  transhipment  to  and  from  the  lake  in  connection  with  the  lake 
trade* 

During  the  year,  the  dredge  "  Priestroan  **  was  engaged  in  opening  up  the  outer 
eod  o£  the  channel,  which  had  somewhat  filled  in,  giving  nve  feet  of  water  throughout. 
It  waa  then  placed  to  widen  the  mouth  of  the  channel,  the  intention  being  to  give 
a  width  of  800  feet  at  the  entrance. 
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General  repairs  aod  knprovements  were  effected  to  the  works  and  plant  by  the 
dock  staff;  drains,  pumps,  wells,  &c.,  were  cleaned,  and  in  fact  the  dock  and  dock 
premises  were  kept  in  good  order. 

A  coal  shed  58  x  36  feet,  divided  into  four  compartments,  was  constructed  by  the 
dock  staff. 

FRASBR  RIVKB. 

The  Sand  Heads  at  the  mouth  of  the  Eraser  Eiver  extend  about  5  miles  into 
the  Strait  of  Georgia. 

The  improvement  of  the  channel  across  the  Sand  Heads  was  continued  during 
the  fiscal  year,  the  north  and  south  dams  being  extended. 

The  snag  boat  "Samson'*  was  also  engaged  dunng  the  year  in  removing 
Knags  from  the  river. 

NICOL    ROOK. 

The  harbour  of  Nanaimo  is  situated  on  the  east  coast  of  Vancouver  Island,  73 
miles  from  Victona,  with  which  it  is  connected  by  rail. 

Nicol  Kock,  lying  about  450  feet  north-west  from  the  wharf  of  the  Vancouver 
Coial  Company,  and  about  120  feet  east  of  their  ballast  wharf,  was  a  danger  to  ship- 
ping, and  the  Department  has  been  engaged  tor  some  time  in  removing  the  same  to 
a  depth  of  16  feet  at  ordinary  low  water  springs,  and  operations  were  continued 
thereon  during  the  past  fiscal  year. 

NICOJiBOKLE   RIVER. 

The  channel  of  this  river  was  cleared  of  obstructions,  and  overhanging  brush 
removed  fVom  its  banks. 

VICTORIA   HARBOUR. 

Daring  the  past  fiscal  year,  the  work  of  improving  Victoria  Harbour  was 
continued,  a  commencement  being  made  in  removing  Pinnacle  Bock,  lying  opposite 
to  and  500  feet  from  the  wharf  front. 

About  200  cubic  vards  of  rock  have  been  removed,  but  there  still  remains  a 
Amall  area  to  be  blasted  and  removed,to  give  a  depth  of  14  feet  at  ordinary  low 
water  springs. 

The  dredge  "  Pacific  *'  was  engaged  during  the  year,  in  widening  and  deepening 
the  entrance  to  the  harbour,  abreast  of  '*  Shoal  Point,"  with  the  most  satisfactory 
results. 


8URVKYS  AND  EXAMINATIONS. 

During  the  year  surveys  and  examinations  were  made  at  the  undermentioned 
localities;  and  with  some  exceptions,  plans,  report«4  and  estimates  have  been  sub> 
nutted : — 


Laoff  Point. 
St  PrC«r  s  B*y 


C»|ie  Trmrerte 
Cfataa  Pbint 
HopeRiTer 
HtiBt*»  Point 
Npw  London 
WoodliilAnd* 
Awfavwo**  HoUow, 
C6««rdale 
ftdfctt'ii  Landing 
Btthon*, 


CKftOB 

CifBod  An«t* 


Kiug'ii  Co.  P.RI. 

do  do 

Prince  Co.  do 

l^iieen'ii  Co.  do 

do  do 

do  do 

do  do 

do  do 

do  do 

do  do 

do  do 

Albert  C<».  N.B. 

do  d(* 

do  do 

lilouoester  Ca  do 

do  do 

do  do 

do  do 

do  do 


Coeagne. 

Campbell  ton, 

Dalhousi^ 

Fort  Dufferin,  Nwgro 

Breakwater, 
Gardner's  Creek 
Ouaoo 
Weet  Qiiaoo 
River  8t.  .John,  (>rand 
Baie  Verte, 
Cape  Tomientine 
Dover 

Pointe  du  Chene 
Margaretville, 
Hampton 
Port  Lome 
Ariaaig. 
Bayfield 
Cieorgeville 


Kent  Co. 

N  B 
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ground  40  fathoms  by  72  feci,  inside  up  to  and  along  wharf  458  fathoms,  by  70  feet 
avem^  width,  and  a  basin  500  feet  long  by  150  feet  wide  at  western  front  of  i^ilway 
wharC  the  whole  to  a  depth  of  16  feet  at  low  tide. 

The  quantity  removed  was  35,950  cubic  yards,  consisting  principally  of  mud  and 
oyster  beds. 

Orders  were  received  to  send  dredge  to  Sie»*»i boo  River,  Weymouth,  Digby  County 
Ni5.,  and  work  was  closed  at  Point  du  Chdne  on  24th  October.  Dredge  left  25th 
for  Weymouth.  The  passage  after  coaling  at  Pictou  was  long  and  stormy,  the 
f<ea»on  was  late,  and  wnen  Weymouth  was  reached  and  the  dredge  finally  got  to  work 
it  was  found  impracticable  to  continue,  and  it  was  finally  oi*dered  to  St.  John,  N.B., 
to  repair  6th  December.  Only  88  cubic  yards  of  boulders  wore  removed  in  the  trial 
at  Weymouth  and  the  bottom  appeared  to  be  either  boulders  or  a  ledge  covered  with 
a  thin  layer  of  sand. 

On  the  arrival  of  the  dredge  at  St.  John,  N.B.,  it  was  placed  in  winter  quarters, 
the  engines  and  machinery  examined  and  placed  in  working  order,  new  tuties  were 
placed  in  boiler  and  other  necessary  repairs  effected  to  make  it  available  for  another 
Mason's  work.  The  old  buckets,  links  and  tumblers  were  removed  and  new  ones, 
constructed  last  year,  put  in  place  and  other  improvements  effected. 

The  dredge  left  St.  John  on  3rd  June  and  arrived  at  Richibucto,  Kent  County, 
N.B.,  OD  the  12th,  when  it  was  placed  to  work  at  the  Albion  or  Middle  Channel,  and 
is  DOW,  at  the  dose  of  the  year,  improving  the  same,  1,313  cubic  yards  of  fine  sand 
having  been  removed. 

The  total  quantity  removed  by  the  **St.  Lawrence"  during  the  year  is  47,331 
cubic  yards,  costing  3'i*524  cents  per  cubic  yard. 

"CANADA." 

The  dredge  "Canada"  on  1st  July  was  working  at  Mabou,  Inverness  County, 
N^S.,  and  continued  there  till  10th  November,  except  from  6th  to  24th  October, 
when  it  was  at  Pictou  for  repairs. 

At  Mabou  a  cut  240  feet  long,  100  feet  wide,  was  made  alongside  of  the  break- 
water, leaving  a  depth  at  low  water  of  12  feet.  Ofi' the  end  of  the  breakwater,  where 
12  fe«t  depth  was  obtained,  a  cut  1.840  feet  long  was  made,  from  55  to  85  feet  in 
width,  continuing  the  depth  to  12  feet  L.  W.  S. 

At  the  site  of  the  proposed  new  wharf  a  cut  200  feet  long,  50  feet  wide,  and 
3  feet  deep,  was  made,  leaving  13  feet  L.  W.  S.,  the  material  removed  being  princi- 
pally mud  and  sand.  The  amount  excavated  at  Mabou  in  the  above  mentioned  period 
was  20,700  cubic  yards  of  gravel,  clay,  stone,  sand  and  boulders. 

At  Pictou  market  wharf,  where  dredge  operated  26  davs  in  November  and 
I>ecember,  previously  to  going  on  marine  slip  for  winter  berth,  1,800  cubic  yards 
of  mod  were  taken  out. 

Length  of  cut  250  feet,  50  feet  wide,  over  which  4  feet  were  taken  off  leaving  12 
feet  L.  W.  springs. 

This  dredge  was  placed  on  the  marine  slip  at  Pictou  and  wintered.  The  engine, 
boiler  and  machinery  were  examined  and  placed  in  working  order.  The  old  belting 
around  dredge  removed,  new  and  larger  belting  put  on,  rudder  new  plated  and 
repaired. 

While  at  Bfabou  last  fhll  the  vessel  touched  on  the  rocks  and  injured  her  bottom. 
Several  plates  and  angle  irons  were  found  broken,  all  of  which  were  removed  and  new 
platas  and  angle  irons  put  in,  also  two  new  water  tanks. 

On  15th  May  the  dredge  came  off  the  slip  and  made  preparations  for  getting  to 
work,  and  when  fitted  out  worked  for  3  days  from  19th  to  ^Ist  May,  at 
Dwyer's  wharf,  Pictou,  N.S.,  removing  720  cubic  yards  of  mud.  Orders  were  received 
that  dredge  be  sent  to  Mabou,  N.S.,  and  on  24th  May  the  dredge  left  Pictou  for  that 
place,  arriving  on  25th. 

Work  was  commenced  next  day  and  at  the  end  of  the  year  was  in  progress,  at 
which  time  a  further  quantity  of  6,930  cubic  yards  of  sand  had  been  removed, 
improving  and  deepening  the  work  of  last  season. 
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channel  waa  only  30  feet  wide  before  the  dredging  commenced^  giving  a  depth  of  T 
feet  at  L.  W.  springs. 

At  Tatamagouche,  Colchester  County,  N.  S.,  which  place  the  dredge 
reached  30th  Jaly,  work  was  under  way  by  4th  August,  and  closed  12th  September, 
and  consisted  in  making  a  basin  in  front  of  Patterson's  wharf,  360  feet  long,  160  feet 
wide  at  outer  end  and  80  feet  at  inner  end,  7  feet  deep  L.  W.  S  ;  a  channel  378 
feet  by  30  feet,  up  to  Campbeirs  wharf,  and  from  the  forks  to  Campbell  and  Patter- 
eon's  basin  a  channel  376  feet  by  45,  the  total  quantity  excavated  being  7,755  cubic 
yards  of  mud  and  clay. 

Orders  were  given  for  the  dredge  to  proceed  to  Cheticamp,  Inverness  County, 
N.  S.  After  detention  on  account  of  storm  that  place  was  reached  and  work 
commenced  22nd  September  and  continued  till  7th  November,  when  the  dredge  was 
placed  in  winter  (quarters. 

During  the  winter  repairs  were  made  to  engines,  boiler,  machinery  and  scows, 
and  on  3rd  June  the  dredge  resumed  work  at  Cheticamp  widening  and  deepening 
the  channel,  the  dimensions  of  work  being  a  cut  along  side  of  former  channel  1,100 
feet  lontf  by  40  wide,  14  feet  deep  L.  W.  springs,  where  the  depth  before  dredging 
ranged  rh>m  8  to  12  feet  deep. 

Up  to  the  close  of  the  fiscal  year  the  quantity  of  kelp,  seaweed  and  sand 
removed  was  8,655  cubic  yards,  and  the  work  is  being  further  prosecuted. 

The  total  quantity  removed  by  this  dredge  during  the  year  is  21,480  cubic  yai-ds, 
at  a  coftt  of  43070  cents  per  cubic  yard. 

"Thk  challenge." 

On  the  2nd  July,  1890,  the  dredge  '* Challenge"  and  plant  was  working  at 
Kincardine,  On t.,  removing  an  accumulation  offsand  in  the  basin  and  along  the 
piers.  Two  cuts  were  made  along  the  north  pier,  one  1,385  feet  long,  25  feet  wide, 
extending  from  the  bridge  to  the  outer  end  of  pier,  and  a  second  cut  800  feet  long, 
25  feet  wide,  from  the  basin  to  outer  end  of  pier  to  a  depth  of  13  feet  in  the  basin 
and  16  feet  between  the  piers.  One  cut  was  also  made  along  west  side  of  harbour, 
500  feet  long,  and  one  cut  along  south  side  285  feet  long,  to  a  depth  of  13  feet. 
17«460  cubic  yards  of  ordinary  sand  and  mud  was  removed. 

The  plant  left  Kincardine  on  the  21st  August  for  Port  Albert,  but,  owing  to  the 
extreme  nigh  winds,  had  to  put  into  Goderich  for  shelter,  and  only  began  operations 
at  Port  Albert  on  the  25th  and  worked  there  up  to  the  30th  Septenu>er,  making  a 
channel  through  a  sand  bar  which  had  formed  between  the  pi^rs.  One  cut  was 
made  500  feet  long,  25  feet  wide  and  10  feet  deep,  removing  4,860  cubic  yards  of 
ordinary  sand,  gravel  and  clay. 

Owinc;  to  the  prevailing  high  winds  and  exposed  position  of  this  harbour,  caua- 
inff  great  loss  of  time,  operations  at  this  place  were  discontinued  and  the  dredge 
taken  to  Meaford,  Ont.,  beginning  work  there  on  the  9th  October  on  a  bar  at  the 
inside  of  breakwater  on  end  of  west  pier,  making  one  cut  200  feet  long,  and  one 
175  feet  long,  leaving  a  channel  45  feet  wide,  with  a  depth  of  15  feet  at  low  water. 
AUo  made  two  cuts  on  west  side  of  basin.  One  475  feet  long,  and  one  275  feet, 
13  feet  deep,  4,320  cubic  yards  of  clay,  hard-pan  and  clay  being  removed. 

On  the  24th  October,  the  plant  was  towed  to  Collingwood,  Ont.,  and  laid  up  for 
the  winter. 

In  the  spring  of  1891,  the  plant  was  taken  to  Meaford,  Ont.,  and  commenced 
operations  there  on  the  20th  May,  deepening  the  channel  between  the  piers, 
and  worked  there  up  to  the  8th  June,  when  the  plant  was  ordered  to  Owen  Sound, 
to  remove  a  sand  shoal  at  the  outer  range  light,  and  worked*  there  until 
the  20th,  making  one  cut  600  feet,  and  one  300  feet  long,  leaving  a  channel 
150  feet  wide,  with  16  feet  of  water  at  outer  light.  The  material  removed 
consisted  of  3,360  cubic  yards  of  ordinary  sand.  Operations  were  resumed  at 
Meaford  on  the  22nd  June,  and  continued  up  to  the  close  of  the  fiscal  year,  making 
A  cut  675  feet  long  and  25  feet  wide,  to  a  depth  of  15  feet.  200  feet  of  this  cut  was 
done  last  autumn,  but  owing  to  the  loose  nature  of  the  deposit,  had  filled  up  again 
8—7 
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to  a  congiderable  extent.  5,940  cubic  yards  of  hazd-pan  and  gravel  were  removed, 
making  a  total  of  10,260  cubic  yards  removed  at  this  place  during  the  fiscal  year. 

During  the  winter  of  1890-91,  the  dredge  and  tug  were  overhauled  and  repaired 
at  the  dry  dock,  Collingwoorf.  A  thorough  repair  was  also  given  to  the  boiler  of  the 
tug.  This  plant  is  now  in  fair  condition,  except  the  hull  of  the  tag,  which  will 
require  rebuilding  at  an  early  date. 

The  total  quantity  removed  by  the  "  Challenge  "  during  the  year  is  35,940  cubic 
yards ;  cost,  21^  centa  per  cubic  yard. 

*'  NIPI8SING." 

On  the  2nd  July,  1890,  this  dredge  was  working  at  Lachine,  Que.,  making  three 
cuts  in  front  of  the  local  wharves,  one  cut  168  feet  long,  one  cut  200  feet  long^  and 
one  cut  378  feet  long,  to  a  depth  of  8  feet ;  2,385  cubic  yards  of  mud,  clay  and  stone, 
and  boulders  being  removed. 

The  plant  was  next  towed  to  Beauharnois  on  the  16th  July,  and  commenced 
work,  digging  up  old  piers  and  cribwork  and  deepening  channel  in  front  of  the 
village  wharves  to  10  feet,  removing  12,060  cubic  yards  ot  clay,  clay  and  stone  and 
boulders. 

On  the  25th  August,  the  plant  was  towed  to  Shoal  No.  4  (near  Goose  Island), 
Ottawa  River,  and  worked  there  up  to  the  close  of  navigation,  making  two  cuts 
2,530  feet  long  and  25  feet  wide,  and  one  cut  800  feet  long  and  25  feet  wide  to  a 
depth  of  10  feet. 

The  materials  removed  consisted  of  15,915  cubic  yards  of  ordinary  sand,  mixed 
with  sawdust. 

On  4th  November,  the  plant  was  towed  to  Ottawa,  and  laid  up  for  the  winter 
in  the  Rideau  Canal  basin. 

After  the  usual  outfitting  and  repair  in  the  spring  of  1891,  the  dredge  and  plant 
was  taken  to  the  Lake  of  Two  Mountains,  on  25th  May,  and  commenced  work  on 
the  clay  shoal  below  Jones  iHland,  and  worked  there  until  the  6th  June,  when  the 
plant  was  removed  to  Ste.  Placide,  making  two  cuts  along  east  side  of  whai-f,  112 
feet  long,  to  a  depth  of  8  feet,  removing  1,590  cubic  yards  of  hard-pan  and  boulders. 

Considerable  delay  was  caused  at  this  place  by  the  breaking  of  the  dredge 
machinery  owing  to  the  hard  digging. 

On  the  25th  June,  the  dredge  resumed  work  on  the  shoal  below  Jones  Island 
and  worked  there  up  to  close  of  the  fiscal  year,  removing  2,460  cubic  yards  of  clay. 

This  plant  is  in  good  condition  and  will  require  very  little  expenditure  for  some 
years  beyond  ordinary  repairs. 

The  tolal  quantity  removed  by  the  **  Nipisfiing  "  during  the  year  is  34,410  cubic 
yards,  at  a  cost  of  20^\  cents  per  cubic  yard. 

"  The  Ontario.  " 

On  the  2nd  July,  1890,  the  dredge  *•  Ontario  '*  and  plant  was  finishing  work  at 
Bowraanville,  Ont.,  removing  780  cubic  yards  of  ordinary  sand.  Completed  work 
thereon  the  3rd  and  towed  to  Frenchman's  Bay  (Pickering,  Ont.)  ;  commenced  work 
on  the  4th  and  continued  there  up  to  the  5th  August,  making  two  outs  between  the 
piers  out  to  deep  water,  775  feet  long,  50  feet  wide  and  12  feet  deep.  Also  belled  oft 
one  side  of  channel  running  from  piers  to  elevator  at  the  wharf  and  removed  an  old 
sunken  pier  which  was  a  great  obstruction  to  vessels,  and  removed  12,000  cubic 
yards  of  sand,  mud  and  gravel. 

The  plant  was  next  taken  to  Whitby,  Ont.  Commenced  operations  there  on  the 
9th  August,  making  two  cuts  through  the  harbour  on  the  east  side  of  west  pier,  975 
feet  long,  50  feet  wide,  to  a  depth  of  12  feet.  Also  belled  off  inner  end  of  cuts  in 
front  of  lumber  dock,  removing  9,930  cubic  yards  of  sand. 

Considerable  delay  was  caused  here  owing  to  the  high  winds  and  heavy  sea. 

On  the  2nd  September  the  dredge  and  plant  was  towed  to  Shannonville,  and 
commenced  work  on  the  6th  on  a  bar  at  the  mouth  of  the  Shannon  River,  making  two 
cuts  1,270  feet  long,  50  feet  wide,  to  an  average  depth  of  llj  feet.    Also  made  one 
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cat  throagh  first  bend  in  the  river  200  feet  long,  by  25  feet  wide,  removing  13,830 
cubic  yuras  of  clay,  sand,  mud  and  gravel. 

A  considerable  quantity  of  sawdust  and  logs  were  also  removed  at  this  place. 

The  plant  left  Shannonville  for  Trenton  on  the  16th  October,  arrived  there  on 
the  17th,  and  commenced  work  on  the  new  channel  through  a  shoal  uetween  the 
town  of  Trenton  and  the  Murray  Canal,  made  one  cut  1,050  feel  long,  25  feet  wide 
at  bottom,  and  giving  a  depth  of  8^  feet  at  low  water,  and  i*emoved  5,000  cubic 
yards  of  clay,  mud,  tx>ulders  and  gravel. 

On  the  13th  November,  at  the  close  of  navigation,  the  plant  left  Trenton  and 
arrived  at  Belleville  on  the  17th  where  it  was  laid  up  for  the  winter. 

In  the  spring  of  1891,  the  plant  was  towed  to  Trenton  and  resumed  operations 
on  the  16th  May,  cutting  new  channel  through  the  shoal  and  worked  there  up  to  the 
10th  June,  when  the  plant  was  taken  to  Picton,  Ont.,  and  placed  on  the  dry  dock 
where  a  thorough  caulking  and  repair  was  given  to  the  hulls  of  dredge,  tug  and 
both  scows.  On  the  27th  June,  the  plant  was  towed  back  to  Trenton,  and  worked 
there  up  to  close  of  the  fiscal  year,  removing  5,225  cubic  yards  of  clay,  gravel, 
boulders  and  mud,  making  a  total  of  10,225  cubic  yards  of  material  taken  out  at  this 
place  daring  the  fiscal  year. 

One  new  scow  was  added  to  this  plant  during  the  season  and  the  general  condi- 
tion of  the  dredge  and  tug  is  good. 

The  total  quantity  removed  by  the  "  Ontario  "  during  the  year  is  46,765  cubic 
yards,  at  a  cost  of  18^  cents  per  cubic  yard. 

"  THE  QIHBEN." 

On  the  2nd  July,  1890,  this  dredge  was  working  on  th^  north  branch  of  the 
Ridaau  River  at  Kemptville,  Ont.,  making  a  channel  and  basin  in  front  of  proposed 
wharf  to  join  channel  to  Rideau  Canal  to  a  depth  of  7  feet,  removing  2,575  cubic 
yards  of  clay,  mud,  hard-pan  and  boulders. 

The  plant  was  taken  to  the  Ottawa  River  on  the  17th  September  and  commenced 
work  on  Shoal  No.  I,  three  miles  below  the  City  of  Ottawa,  and  worked  there  up  to 
the  close  of  navigation,  making  one  cut  2,400  ^et  long,  and  one  cut  1,250  feet  long, 
to  a  depth  of  10  feet,  removing  12,372  cubic  yards  of  ordinary  sand. 

On  the  3rd  November,  the  close  of  navigation,  the  plant  was  towed  to  Ottawa 
and  laid  up  for  the  winter  in  the  Rideau  Canal  basin. 

After  the  usual  outfitting  and  repair,  the  plant  left  Ottawa  on  the  23rd  May,  1891, 
and  was  towe<l  to  Yamaska  River,  where  it  commenced  work  in  the  channel  above 
the  kx!k  on  the  30th,  making  two  cuts  of  625  feet  long,  to  a  depth  of  7  feet,  and  one 
cut  below  the  lock  875  feet  long,  to  the  same  depth,  removing  7,744  cubic  yards  of 
ordinary  sand,  fine  sand  and  clay. 

The  plant  was  still  working  there  at  the  close  of  the  fiscal  year. 

Owing  to  the  hard  digging  at  Kemptville,  considerable  repairs  were  required 
and  given  this  dredge  during  the  p&st  winter.  The  plant  is  now  in  a  fair  condition, 
except  the  boiler  of  the  tug  **  Sensation  "  (tender  for  this  dredge)  which  is  very  old, 
leqoiring  frequent  repair  and  curtailing  of  the  steam  pressui'e.  A  new  boiler  is 
abbolutely  necessary. 

The  total  quantity  removed  by  the  *' Queen*'  during  the  year  is  22,691  cubic 
yards,  at  a  cost  of  33^^  cents  per  cubic  yard. 

"  ST.  LOUIS." 

On  the  2nd  July  1890,  this  dredge  was  working  in  conjunction  with  the  dredge 
"Qtieen"  at  Kemptville,  Ont.,  dredging  a  basin  in  front  of  proposed  wharf  to  a  depth 
of  7  feet,  and  remained  there  up  to  2nd  August,  removing  3,000  cubic  yards  of 
clay  and  ordinary  sand. 

"  The  plant  was  next  towed  to  the  Lake  of  Two  Mountains,  Que.,  and  commenced 
work  on  the  shoal  below  Jones  Island,  making  one  cut  1,500  feet  long,  25  feet  wide 
and  10  feet  deep,   removing  5,450  cubic  yards  of  sand. 
8— 7i 
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THE   "  SAMSON." 


The  snag-boat  "Samson  '*  was  employed  during  the  year  in  removing  the  snags 
from  the  channel  of  the  Fi*aser,  and  also  in  seeing  that  the  buoys  marking  the  channel 
across  the  sand  heads  were  in  their  proper  places. 

During  the  past  year  the  '^  Samson  "  lifted  and  placed  ashore  121  snags,  which 
were  obstructing  navigation  and  interfering  with  the  salmon  nets. 

Various  necessary  repairs  were  made  to  the  hull  and  machinery,  and  the  plant 
put  in  good  order. 


DREDGING  PLANT. 
The  dredging  plant  belonging  to  the  Department  is  as  follows: — 

In  the  Maritime  Provinces. 

The  steam  hopper  dredge  "  St.  Lawrence. 

do  do  **  Canada." 

The  dipper  dredge  "  New  Dominion  "  and  8  scows, 
do  "  Prince  Edward,"  and  6  scows. 

do  ''Geo.  McKenzie,"  5  scows  and  1  water  scow.    Also  five  old 

scows  belon^ng  to  the  lost  dredge, ''  Cape  Breton." 
One  stone  scow,  boiler,  engine,  derrick  and  grips. 

In  Quebec. 

The  dipper  dredge  *'  Queen,"  2  scows  and  tug  "  Sensation." 
do  "  Nipissing,"  2  scows  and  tug  *'  Ottawa." 

do  "  St.  Louis,"  2  scows,  living  scow  and  tug  "  Davis." 

The  sand  dredge  "Octopus." 

Stone  liHers,  Nos.  1  and  2. 

Ship  Channel,  River  St.  Lawrence. 

Six  elevator  dredges,  tugs  "John  Pratt,"  "St.  James,"  "St.  Francis,"  "St. 
Paul,"  "C.  J.  Brydges,"  "Minnie  Parsons,"  "  Delisle,"  three  stone  lifters,  two  coal 
barges,  one  stone  ship,  twelve  dump  scows  of  eighty  yards  capacity,  five  scows  of 
150  yards  capacity,  one  sounding  scow  and  two  flat  scows. 

In  Ontario. 

The  dipper  dredge  "  Challenge,"  2  scows  and  tug  "  Trudeau." 
do  "  Ontario,"  2  scows  and  tug  "  Sir  John." 

In  Manitoba. 

Dredge  "Winnipeg,"  tug  " Sir  Hector"  and  two  scows  and  one  coal  barge. 
Dredge  "  Px4estman,"  lug  "  Victoria  "  and  two  scows. 

In  British  Columbia. 

The  elevator  dredge  "  Pacific,"  scows  and  tug  "  Princess." 
The  snag  boat  "  Samson." 
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OF  CANADA. 

between  Montreal  and  Queboc  for  the  Fiscal  Year  ended  30th  June,  1891. 


N'al 

Stone 
Ufw 


Repairs 

not 
ChArgvd 

to 
Dredging*; 


TotAl  C<wt. 


$  ct*. 
183  24 
229  16 
IKS  02 
il4  5ft 


$      Ctlkl 


2,422  75 
331  20 
463  12 


WB  9:      3.217  07 


Tot*l  Cost     ^^^"^ 


9      Ctti. 


$    cts. 


•8,381  76 1 

7,267  45;       15.639  21' 

17,835  79' . 

9.086  78        26,922  57 

8,832  46 

7.608  64 

20.200  04 

10,672  72 

495  65 

75  71 

7.991  02 

3,171  32 

2.422  75 

331  20 

463  12 


16.441  09 

30,872  76i 

57i  86 


104,826  40 


11,162  34 

2,422  75 

331  20 

463  12 


119 
i49 

ii9 

i75 

2i 

i54 


Co«t 

per 

Day. 


$    ct«. 


131  42i 

isO  68^ 
i38'i6 

176  iii 

"27'26' 
"72'48i 


Number  ; 

Cubic        ^^^  P^*"  ^^^^  Yard. 
Yaitlfl.    ! 


$    ct«. 


40.461,  38  65 
(30^254*  46  68 
57*610  28  58 
57.6821  54  15 


3.431 


Assisting     Dredge     at 

Levis. 
3  25 


104.826  40' 


t  Co«t  per  cubic  yard  greatly  increased  by  work  done  at  L^vis  Ferry  wharf  in  1811. 
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for  ihe  Tear  ended  30th  Jane,  1891. 


Nova  Scotia. 


I 


t^oABtity. 


Cost  of 
Work. 


Cyd*. 


cU. 


PRINCK  Edward  Island. 


Total  Co«t.    C^ntity 


Cost  of  , 

each  Total  Cost. 

Work. 


Quantity 

each 
Dredge. 


Total 
Expenditure. 


$       ctH.<    C.  yds. 


$  CtA.  $  CtK. 


C.  yds. 


?7.«» 

1,800 

7» 


59,325 


10,868  76  ,   

706  05  ' . 

283  22       11,860  OS  • . . 


i      cts. 


8,^^  04 


- 1 


%m)  I       3,246  31 

88 28  62         3,274  98      . 


17,847 
1,157 


8,.%5  50    

538  42  I       8,843  92 


30,150 
19,004 


11,860  08 
'^843' 92* 


i,070         2.188  69    

7,756         3,340  14  ; 

«.6B6         8,727  78         9,251  61 


47,331  I 


15,395  95 


(1,608       24,386  57        24,386  57 


19,004 


8,843  92         8,843  92 


21,480 


9,251  61 


17.290 


53,606  55 


PuNci  Edward  Island. 


^^oantity. 


'  Total  Quantity. 


Cost. 


I 

Expenditure 

Dredging.         Superinten- 
dence. 


Total  Cost  per 

Expenditure.     Cubic  Yard. 


C.yds. 

$      cts. 

C.  yds. 

59,325 
30,150 
19,004 
47,331 
21.480 

1 

$      cts. 

1 

7,585  29  [ 
10.8il9  11   1 

19,004 

8,843  92 

8,127  35  ' 
14.148  53  ' 

8,502  01  . 

1 

19.004 

8,843  92 

177,290 

49,262  29  ' 

$      cts. 

6158  75 
9«J0  92 
716  57 
1.247  42 
749  60 

$         C18.I 

8,254  04 
11,860  03 

8,843  92 
l.\395  95 

9,251  61 

S    ets. 


4,343  26 


53,605  55 


0  13*913 
0  39  336 
0  46  537 
0  32  528 
0  43  (/70 

0  30  23 
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i^moved  at  differeot  localities,  the  Total  Annual 
ntl  the  Average  Coat  per  Cubic  Yard,  for  Fiscal 
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Dkkikib  Statuibnt  Bhowing  Uat«i-ial  removed  at  different  localities,  Total  Anoual 
Expenditure  on  each  Dredge  and  Average  Coat  per  cubic  yard. 

DREIXiR   "fTHAT.I.RNCK." 


Vat  Albert.   

Mnfurd 6.840  

ihi™8umid 

To«*l  |6,840| 

B«alun»U       

1,868    . 
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3.781  ,, 

Total 
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817 
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for  the  Nineteen  yeara  ended  30th  June^  1891. 


9fi 


For  the  Ye*r  18WV91. 


(Quantity. 


C.  YdH. 


17,H4 


i     > 


M:»r 


wm 


Co*«t. 


Cost 
for  County 


^     CtH.    ! 


I 


8,305  50 


538  42 


8,843  92 


9    cU*. 


8,305  ft) 


538  42 


8.843  92 


Totjil 
(Quantity. 


C.  YdH. 

4(1,110 

106,140 

44,430 

41,303 

4,045 

89,782 

44,4(»0 

91,440 

17,860 

2,780 

31,650 

750 

12,165 

3,825 

3,195 

33,015 

7,161 

7.668 

5,843 

5,355 

4,950 

13,53<» 

11,649 

17,847 

15,855 

41,«T70 

11,387 

1,157 


715,868 


Total  Co«t. 


9    ct«. 


Co8t  for 

each 
County. 


$    etH. 


8,963  97 

17,119  43        

7.378  33  33.461  73 

10,264  56  

670  61  

27,493  03  

9,604  55  

14,661  16  

6,326  72  

548  00        

6,286  46        

150  51  

2,441  28  

756  24  

631  68        

5,528  75  

3,879  60  

4,904  15 

3,417  17  

3,424  85  

2,077  52  

4,775  38  

8,305  50  120,257  39 

2.496  34  

7,289  95  

13,005  46  

538  42  23,329  16 

i _^..^_    ___ 

177,048  28  177,048  28 


ended  30th  Jane,  1891,  from  Appropriationn — Maritime  Provinces. 
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APPENDIX  Na  5. 


Department  of  Public  Works, 

Mechanical  Engineer's  OrriCE, 

Ottawa,  14th  October,  1891. 

Sir, — I  have  the  honour  to  report  as  follows  in  reference  to  the  Public  Buildings, 
Ottawa,  during  the  fiscal  year  ended  the  30th  Juno,  1891 : — 

parliament  buildings. 

In  the  iCouse  of  Commons  the  electric  light  was  extended  to  the  rooms  occu- 
pied by  the  Clerk  of  Votes  and  Proceedings. 

The  old  pan  w.  c.*8  in  connection  with  the  Commons  and  Library  having  been 
w>  long  in  use  were  in  a  very  unsatisfactory  state,  and  it  was  found  necessary  to 
roplnce  them  with  those  of  a  more  modern  pattern,  which  has  much  improved  the 
h4initary  condition  of  the  building. 

To  moderate  the  temperature  of  the  Commons  Chamber  during  the  present 
tH??<Hion  quantities  of  ice  were  introduced  into  the  fresh  air  ductduring  the  month  of 
Jane,  which  had  the  desired  effect  of  cooling  the  air  admitted  to  the  Chamber. 

Beyond  the  above  improvements  ordinary  maintenance  only  was  required  to 
the  <7eneral  apparatus  of  heating,  boiler^.^  gas,  water,  bells,  electric  light  and  ventil- 
ation serviccH  during  the  fiscal  year. 

east  and  west  blocks. 

The  old  style  w.  c.'s  in  these  buildings  were  replaced  with  more  modern  appli- 
ances. Nothing  was  required  to  be  done  to  the  heating  apparatus,  boilers,  water, 
ptkn  and  bell  service  beyond  oitlinary  maintenance. 

supreme  court. 

Beyond  the  ordinary  maintenance,  nothing  was  required  to  be  done  in  this 
building. 

OTTAWA   POST  OFFICE   AND   CUSTOM   HOUSE. 

It  was  found  necessary  to  replace  the  old  pan  w.  c.*8  in  this  building  with  tho>e 
of  a  more  modern  pattern. 

Nothing  further  was  required  except  ordinary  maintenance  to  the  general 
apparatus  of  heating,  boiler,  gas,  water  and  bell  services. 

GEOLOGICAL    MUSEUM. 

Thu  old  style  pan  w.  c.'s  in  this  building  were  replaced  with  those*  of  a  more 
raodem  pattern. 

Beyond  this  there  was  nothin<f  but  ordinary  maintenance  required  to  the 
beating  apparatus,  water,  gas  and  bell  services. 

FISH   HATCHERY. 

Nothing  was  required  in  this  building  beyond  ordinary  maintenance. 

RCDEAU   HALL. 

Ordinary  maintenance  only  was  required  to  the  general  apparatus  for  heating, 
wtter,  gas  and  electric  bells. 
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pipe  that  wa«  pUced  frnm  the  gas  metre  room 
roor,  nothing  was  required  beyond  ordinary 
ifiis,  water  and  eleciriv  bell  «er\'ice!i. 

, EASED)     WKLLIHOTO!!   STREET. 

i)uiivd  for  the  walor,  gaa  and  bell  services  in 

IMS   |,LE.\SEI>)     srSSEX   STSEET. 

I  »tuveA.  water  and  ^>i  fixtan^. 

rsE  a:(P  iuJ<>E  hill  park. 


•e«n  made  daring-  ibe  year  to  theiAC  premises, 
d  to  tlw  beatii^:  apparatoi^  and  bo^e  reqaired 


•  othei 
•  (».  Si-. 

A  r  lu  CV--/  Jfi'.-kiUii-ai  Engineer. 


APPENDIX  No.  G. 


REPORT 


ON    THK 


OTTAWA  DISTRICT  SLIDES  AND  BOOMS 


von   THK 


FISCAL  YKAR  ENI)P:i)  SOth  JUNE,  1891 


s— 10 


[1891] 


APPENDIX  Na   (i. 


OTTAWA  RIVER  WORKS. 
N...  3<;<i62. 

Dbpart.mbnt  fiF  Public  Works  of  Canad 

CuiBt'  Enoinees's  C 

Ottawa,  27th  Ocl 

Sib, — I  transmit  herewith  a  report  by  Mr.  G.  P.  Brophy, 
Eneiiieer  of  the  Ottawa  Distnct  Works,  on  the  works  under  his  cbar 
yi-ar  enil«d  30ih  June,  18!>1. 

I  have  the  honour  to  be,  Sir, 

Yo«r  obedient  servan 
LOUIS  ( 
Acting  Chie\ 
K.  F.  E.  Rot,  Emj., 

Socretarv,  Department  of  Public  Works, 
Ottawa. 


Okfice  Ottawa  Rivbb  Works,  Ist  Au, 
Sir, — As  lequeuted  by  you  in  your  letter,  No.  35483,  of  the  10th 
tlic  lionour  to  Kubmit  the  following  report  on  the  works  under  my 
tisMi  year  ended  30lh  June  last: — 

I)iirinf;  the  latter  portion  of  the  season  of  navigation,  18!I0,  Ihe 
Otinwtt  and  tributary  rivers  fell  to  ii  low  pitch,  but  most  of  tbe  tii 
|ia~~el  (he  upper  works  reachetl  itw  destination.  The  foundations 
-irucluien  were  examined  at  the  lowest  water  period  during  the  a 
and  preparations  were  made  for  the  oommoncemont  of  the  nect'ssary 
:itHl  rei-onst ruction,  us  follows: — 

REPAIRS   AT  STATtONij   ON   THE   MAIN    STRKAU    OB   OTTAWA    R 

At  Carillon  Station. — The  jjuide  boom  at  the  head  of  elide  waa  n 
|ilai'iiig  support  timbers  fastened  with  screw  bolt^t  alon^nidi'  the  w 
an!  the  mooring  and  snubbing  appliances  improved.  The  lKM>ra  pla 
overhauled  and  additional  chains  provided. 

Ottaxa  or  South  Chaudiire  Station. — The  side  piers  of  the  U 
repaired  by  the  insertion  of  new  timbei-a  and  the  removal  and  rcKI 
lilt  crihwork  and  the  sheeting  of  the  slides  made  tfoiHl  whc-re  detect! 
^ere  placed  on  the  more  exposed  portions  of  the  slide  eniraiices ;  (hi 
^npcn4tructureE  of  bulkhuads  repaii-ed  ;  the  stop  logs  and  apron  timb 
arsi  the  station  buildings  extended  and  repaired,  where  neie^wiry. 

Hull  or  Nortk  Chaudicre  Station. — The  slide  planking  at  ihisstati 
and  the  boom  fastenings  and  timbers  btrongthened. 

Bridges. — The   line  of   iron  bridges  over  the  slide  and  bydiui 
(.'hnadiire  in  the  city  of  Ottawa  had  the  planking  of  the  roadw, 
repaired  and  tbe  tension  iimIs  and    braces   of   Ihe   auperstiuclure 
[  tiion  bridire  roadway  planking  wus  also  repaired  and  certain   jiorlii 
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work  which  bad  been  damaged  by  poesing  teams  made  good.  The  wooden  bi-idge 
over  the  Hall  elide  bad  its  planking  and  sidewalks  kept  up,  and  the  oausoway  or 
thoroughfare  between  the  latter  struetui-e  and  the  Union  bridge  was  gi-aded  up  and 
macudamized. 

The  Dv.fferin  and  tappers'  Bridges,  over  the  Rideau  Canal,  were  repaired  in 
their  roadway  eoveiings,  icon  works  and  footpaths  ;  while  the 

Maria  Street  Bridge,  spanning  the  same  waterway,  was  thoroughly  overhauled, 
strengthened  and  repaireo  from  foundation  to  supei'Htructnre,  by  the  ioeertion  of 
new  timbers  and  the  placing  of  additional  support  braces,  iron  bolts,  plates  and 
straps. 

Chats'  Station. — At  this  place  the  side  piers  of  the  slide,  the  bottom  planking, 

fuide  booms  and  support  piers  were  repaired  and  improvemenlH  roaae  in  the 
ulkhead  equipment. 

Chenaux  Station. — The  strength  of  the  current  here  necessitated  additional 
Buppoi-ta  for  the  main  boom,  consequently  three  anchor  piers  had  to  be  built, 
together  with  a  float  and  boat  hcuse  for  the  accommodation  of  the  men  operating 
the  trip  for  the  passage  of  steamboat  towing  rafts.  Certain  other  minor  repairs 
were  also  executed  on  Ihe  boom  chains,  moorings  and  attachments. 

Portage  du  Fort  Station. — The  main  guide  booms  at  the  head  of  the  slide  had 
become  useless  through  ibo  decay  of  their  timbei-e  and  had  to  be  replaced,  the  top 
connea  of  timber  on  the  side  piers  of  the  slide  having  also  given  out  t>om  the 
same  cause,  new  ones  were  substituted,  and  the  plank  covering  of  the  dams  in  the 
side  channels  stanched  and  repaired. 

Mountain  Station. — New  hardwood  stop  logs  were  provided  for  the  regnlating 
bulkhead,  the  guide  booms  repaired  and  the  slide  planking,  &c.,  renewed  where  worn 
out  or  displaced. 

Socher  Gapitaine  Station. — At  this  place  the  slide  bulkhead,  dam,  piers  and 
booms  were  repaired.  At  the  entrance  bulkhead  where  the  corners  of  the  piei-s  had 
been  very  much  damaged  by  the  battering  of  cribe  making  foi-  the  head  of  the  slide, 
steel  plates  were  spiked  on  the  ocposed  portions  of  the  work. 

RBPAtRS  OK   WOBKS  ON  TRIBUTARIES  OP  THE  OTTAWA,  • 

n..*.- D-.—      A. .»,.,  main  boom  near  the  mouth  of  the  stream  sunken  pier» 

i  furnishing  additional  sorting  facilities  in  passing  logs 
idgesover  the  canals  having  become  dilapidated  through 
bey  with  their  abutment  piers  were  for  the  most  part 
'bark,  slabs  and  other  description  of  mill  rubbish,  which 
lutlel  creek  from  the  pond,  was  removed  at  the  season  of 
ire  taken  to  indicate  the  position  of  sand  bars  obstructing 
ty  of  the  main  boom  and  having  a  tendency  to  change 
3f  ihe  Gatineau  River  to  the  extent  of  its  undermining 
n  the  roadways  and  thoroughfares  necessary  for  the 
ion. 

e  ice  in  passing  out  during  the  spring  floods  of  1890, 
Rapids ;  ibis  had  to  be  replaced,  and  some  other  repaire 
I  booms  and  the  dam  at  head  of  rapid.    The  slide,  piers 

i-epaired  in  their  limbers  and  stone  filling,  and  the  dams, 
Bpids  and  Goodfellow's  Eddy  were  overhauled  and  the 
ring  ice  and  high  water  made  good ;  repaii-s  were  also 
,  at  Springtown  and  Ragged  Chute  Stations, 
is  stream  on  the  ^Oth  ot  April  last  a  portion  of  the  long 

High  Falls,  was  smashed  by  the  fall  of  a  large  piece  of 
<  flanking  (he  works.  The  necessary  repairs  were  made 
ilankiug;  and  steps  taken  to  guard  against  a  recurrence 
loee  stones  that  might  have  caused  damage  to  the  works 
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Black  River, — ^The  planking  of  the  slide  which  had  become  worn  or  displaced  by 
the  friction  of  the  passing  logs  and  timber  was  renewed  and  the  seams  caulked.  The 
side  pier  timbers  were  levell^  up  and  the  boom  timl)er8  and  braces  strengthened. 

Tetewawa  Biver. — ^The  improvements  on  this  important  tributary  nave  been 
many  years  in  existence,  and  the  timber  work  is  very  much  decayed.  A  thorough 
reconstruction  of  the  greater  number  of  thedams,  slides,  piers,  booms,  &c.,  on  this  stream 
will  have  to  take  place  immediately,  as  many  of  the  structures  are  beyond  repairing.  In 
order  that  the  works  could  be  made  available  for  the  business  of  1891,  repairs  were 
ntade  fVom  the  Cedar  Lake  dam  down  to  the  fioisdur  station.  The  work  done  being 
chiefly  repairs  to  the  timber  and  planking  of  the  dams,  piers  and  single  stick  slides, 
and  the  strengthening  of  the  main  retaining  dam  at  Cedar  Lake. 

Dumoine  River, — The  repairs  executed  on  this  stream  were  in  connection  with 
the  damage  caused  by  high  water  at  Byan's  Chute  dams,  and  also  at  the  long  single- 
''tick  slide  and  entrance  and  outlet  piers  at  High  Falls. 

WORK    OP    RECONSTRUCTION. 

At  the  Calumet  Station,  on  the  Ottawa  Eiver,  the  lower  bulkhead  of  the  upper 
ftlide  was  built  anew  ;  cribwork  repaired  at  the  entrance,  and  the  side  piers  rebuilt 
io  part. 

The  waste  gate  at  basin  between  first  and  second  slides  was  renewed  and  made 
c>f  greater  width  than  the  old  one,  and  rocks  obstructing  the  channel  removed.  At 
the  second  or  long  slide  the  piers  on  both  sides  were  renewed  fVom  the  foundations 
apwards ;  maple  plank  laid  as  flooring  for  the  slide;  a  new  apron  provided  and  the 
long  pier  dam  which  retains  the  water  forming  the  basin  between  the  second  and 
third  slides  wholly  rebuilt.  The  third  or  lower  slide  had  the  side  piers  and  bulk- 
bead  reconstructed  and  the  boulders  removed  from  the  outlet. 

Joachim  Station  on  the  Ottawa. — The  main  dam  on  the  south  side  of  the  river 
>«u  made  secure  and  the  plank  covering  renewed  in  part;  additional  chains  were 
fomiMhed  for  the  booms  and  their  fastening  and  moorings  stren^hened. 

On  the  Petewawa  Eiver  the  slide  at  Crooked  Chute  was  rebuilt  in  its  principal 
psriB,  and  the  single  stick  slide  at  McDonald's  Chute  overhauled,  where  the  foundation 
timbers,  side  posts  and  planking  had  become  dilapidated. 

At  the  lower  stations,  viz..  first,  second  and  third  chutes,  thedecayed  timbers  in 
MlUand  poetfi,  as  well  as  the  defective  planking  in  the  single  stick  slides  were  re- 
newed and  new  material  substituted. 

Notwithstanding  the  severity  of  last  winter  with  its  great  snowfall  in  the  woods 
And  the  formation  of  very  heavy  ice  on  the  lakes  and  streams,  the  spring  fresheU  did 
comparatively  little  damage  to  the  works  on  the  tributaries  where  many  of  the  im- 
provements have  been  in  use  for  upwaitis  of  twenty-five  and  in  some  cases  thirty 
j«arB,  and  cannot  by  any  means  short  of  reconstruction,  be  made  serviceable  for  the 
ptasaffe  of  timber. 

High  water  in  the  early  spring  was  followed  by  a  protracted  period  of  drought, 
which  had  the  effect  of  bringing  the  waters  of  the  creeKs  and  rivers  to  a  lower  pitch 
than  the  rftftsmen  have  experienced  on  the  drives  for  many  years. 

The  logs  and  timber  which  were  got  underway  at  the  breaking  up  in  the  spring 
were  later  in  the  season  kept  moving  through  the  works  and  over  the  lower  snoals, 
mainly  by  flushing  with  the  reserved  waters  from  the  retaining  dams  or  reservoirs 
on  the  upper  reaches  of  the  streams,  and  in  consequence  the  works  were  subjected  to 
grieat  strain  and  wear  and  tear. 

The  following  statement  furnished  by  the  collector  of  slides  dues  in  your 
(l«partment,  shows  the  Quantities  of  the  various  descriptions  of  timber  that  passed 
the  works,  together  witn  the  amount  of  revenue  accrued  as  tolls  for  the  fiscal  year 
corered  by  this  report : — 
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119,339 

2,3d5 

15,629 

854 

34,898 

9,984 

200 

48 

4S,707 

2.900,290 

3.130.314 

i<»  h<«i>ar  io  fe^*.  Sir. 

r,ei>.  P.  BROPHV. 
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NEWCASTLE  DISTRICT  SLIDES  AND  BOOMS. 


Bef.  Xo.  :J6661. 

Department  op  Public  Works, 
Chief  Engineer's  Office,  Ottawa,  27th  October,  1891. 

Sia, — I  transmit  borewitb  a  report  b}'  Mr.  R.  B.  Rogers,  Superintending  Engineer 
of  the  Trent  and  Newcastle  District  works,  on  the  workn  under  bis  charge  for  the 
ii«*cal  year  ended  30th  June,  1891. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

LOUIS  COSTE^ 

Acting  dhief  Engineer, 
K  F.  E.  Roy,  Esq., 

Secretary,  Department  of  Public  Works. 

Ottawa. 


.  I 


Trent  Vallev  Canal, 
Superintending  Engineer's  Office,  Peterboro',  28th  July,  1891. 

Sir, — I  have  the  honour  to  submit  the  annual  report  on  the  works  under  my 
charge  in  connection  with  the  Department  of  Public  Works  for  the  fiscal  year  ended 
riOih  June,  1891. 

The  water  during  the  spring  was  much  above  the  average,  in  fact  higher  on 
»ome  stretches  than  it  has  been  since  the  flood  of  1870.  The  ice  also  came  down  in  a 
much  more  sol}d  condition  than  usual,  and  did  more  or  little  damage  at  every  station 
on  the  works.    However  no  serious  damage  was  done  at  any  station. 

The  following  repairs  were  executed : — 

FENELON    falls. 

About  50  feet  of  the  cap  of  the  dam  was  taken  out,  and  part  of  the  apron  of  the 
slide.    These  were  repairecl. 

BUCKHORN. 

The  ice  lifted  two  of  the  piers  and  broke  the  guide  boom  to  the  slide.  In  order 
to  prevent  constant  stoppage  to  navigation,  two  piers  were  built  about  half  a  mile 
below  the  lock,  to  whicn  a  boom  will  be  attached.  This  will  provide  a  navigation 
channel  clear  of  the  logs. 

BURLEIGH. 

The  apron  of  the  large  slide  was  taken  out  by  the  logn.  A  new  apron  wuj^  put 
4yB,  also  a  new  apron  was  put  in  the  small  slide.  The  apron  in  the  Hmall  slide  wan 
nue«l  s<)  that  not  so  much  water  is  used  in  running  logs. 

young's  point. 

The  boom  leading  into  Clear  Lake  was  broken  by  the  ice.  This  was  repaired 
and  two  rounds  of  timber  placed  on  the  piers  at  the  entrance. 


[1«M] 


re  dragged  by  the   ice.     Tfaese 
I  lumberrnen  and  navigation. 


ich  ran  on  a  ti-ack,  wereplaced 
ibailt  and  some  minor  rep&irs  f 

WM  placed   from  the  railroad  j 


he  river  at  Rice  Lake  became 
St  irapoaaible  to  get  rid  of  thU 
r,  and  tbiB  wan  draped  back- 
e  agitated  tbe  sawdust,  and  it 
channel  whs  thus  formed. 


ri  of  the  lower  end  of  the  alide 
three  years  ago  the  dnee  were 
uid  Cfaifibolm's  Bapids,  in  con- 
in  repur.  Very  IitUe  repairs 
nditiiUL  If  this  stat«  of  things 
I   imponed.  and  the  slides  kept 


rvani, 

ID.  B.  KltGERS, 


sawtoiK.  Iioora  timber,  cedar 
Mtf-  on  Lhe  lUver  Trent  and 
if.1  .Wtii  Jane.  1891. 


'•■te* 
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GOVERNMENT  TELEGBAPH  LINES. 


Telegraph  Service  Office, 

Department  of  Public  Works, 

Ottawa,  6th  August,  1891. 

Sir, — I  have  Ihe  honour  to  submit  the  following  report  upon  the  Telegraph 
Service  for  the  twelve  months  ended  30th  June,  1891,  with  tabular  statements  of 
linen,  operating  staff,  &c.,  established  in  the  several  districts. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

F.  N.  GISBORNE, 
General  Superintendent  Government  Telegraph  Lines. 
K.  F.  E.  Roy,  Esq., 

Secretary,  I>epartment  of  Public  Works. 


TELPX^RAPH  SERVICE— 1890-91. 


NEWFOUNDLANI). 

The  extension  line  connecting  *'Cape  Ray  with  Port  au  Basque,'*  14  miles  in 
length,  has  been  operated  and  maintained,  at  a  cost  of  S250  per  annum,  as  in 
previous  years,  under  an  agreement  entered  into  with  the  Anglo-American  Tele- 
jorraph  Company. 

maritime  provinces. 

The  Sydney-Meat  Cove  line,  and  the  cable  thence  to  the  Magdalen  lulands,  has 
remained  in  good  working  order  throughout  the  year,  and  1,600  new  poles  have  been 
•i<*Hrered  in  situ  for  renewing  50  miles  of  the  route  during  the  present  summer. 
Polet»  have  also  been  delivered  in  situ  for  the  construction  of  a  branch  loop  line,  7 
miles  in  length,  to  White  Point,  C.  B.,  which  will  be  erected  during  this  summer  ; 
the  requii'ed  additional  sum  of  $350,  beyond  last  year's  appropriation,  having  been 
provided  for  in  the  estimates. 

The  '*  Mabou  to  Cheticamp,  "  Cape  Breton,  line,  60  miles  in  length,  in  good 
working  order  throughout  the  year. 

The  **  Grand  Manan-Campobello,"Bav  of  Fundy,  cable  again  ceased  working  on 
the  3rd  May,  1890,  and  was  repaired  on  the  24th  September,  the  service  of  the  SS. 
*  Newfield  "  not  being  available  before  that  date.  JDistrict  Superintendent  Hartley 
*mbome  then  reported  that  the  cable  had  been  broken  by  a  vessePs  anchor  one  mile 
"ttt  from  Carapobollo  Island,  that  said  cable  was  in  bad  condition,  having  been 
already  spliced  in  17  places.     It  was  finally  renewed  as  follows : — 

Nautical 
Mil«*. 

Old  shore  end  previously  laid,  about  0*25 

New  shore  end 1*41 

New  intermediate 2*55 

Old  deep  sea.  aoout 2*55 

Old  nDore  end.  previously  laid 0*25 

Tola! 701 


I.V^  [18»1] 
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with  M  rt'oomnienilAtion  that  when  next  out  of  order  new  shore  end  cable 'should 
ivi>1«<H»  ih©  old  deep  «oa  portion. 

X.  R — Thi«  caole  again  gave  out  9th  May,  1891,  but  cannot  be  repaired  until  the 
«*ovvi<HV*  of  iho  SS.  *•  Newfleld  "  will  be  available,  about  the  end  of  August  next. 

A  bmnoh  line  has  now  been  constructed  between  Grand  Harbour  Station,  Grand 
Mt^nan,  and  Whitehead  Inland,  6}^  miles,  including  two  cables  of '53  and  *71  nautical 
nul^  in  length,  and  haa  remained  in  good  working  order. 

Tho^"Oape  Sable  Island,"  N.  S..  line  has  continued  in  good  working  order    I 

tht»ntfh»>ut  the  |>ast  >*ear.  ' 

I 
I 

RIVKR   ANP    GrLF    OF    ST,    LAWRENCE. 

The  *'  (tr»>s>o  Islo  Quarantine  "  land  lino  and  heavy  cables  have  remained  in 
g^vvi  i>i>icr  thn>ugho«t  the  year. 

The  *  Manio*>uagan-ttt>(iboui   '  caMc,  30  miles  in  length,  after  being  operated 
x\)th  n^noh  dii^oulty  for  several  months  was  x>epaired  by  the  Asdatant  Superinten- 
dt*nt,  the  dsmage  being  about  half  a  mile  distant  frc»m  GfMlbont.  Nearly  one  inch  of    . 
ihe  ^NNp^^er  conductor  had  been  entirely  i^orroded  away,  the  water  completing  an    j 
inn]>«vUS'»  cit'Cuit.  j 

The  "  No'ih  Shoi^  land  lines'' — l'liic<>uiimi  and  Point  Esquimaux — 586  mile^  \ 
in  lerii^th,  xncix^ HatiMaot»>rily  «>r*erateii  thronghont  the  year,  to  the  marked  benefit  of  i 
the  tisluTit:  ]>*>puUtit>n  of  that  distinct^  Throughout  ttjc  entire  route  a  traversable  j 
ivsUixxnv  hav  N>en  out  «>nt  throwc^  the  toresi,  Nheher  htn**  have  been  constructed  and  I 
maiiN  l»n4tce>  l»nili,  flat  hoat>  or  (gtn<v»s  heiiu:  piaccvl  at  the  widest  river  crossing:^  ' 
Th^  wintei  mHil  \'»rners  ci^e>*t I y  appreciate  such  iKvej*sary  ai-commodation,  and  it 
wii;  Iv-  hWmvkM^  to  gi'H'ltta.ly  improve  hI.  snch  facilities  by  small  annual  grants  for 

tho  M<M\  vv 

A  ohMo  rn»Tr.  "  1  otiu  "Point  ot'Miiiiran.  XorUi  Shore  Sl  Lawrence,  to  Mechastie 
Rm\  '  Ki  iMWtK  *2(U  nnle^  in  (enirth.  wav  i»nect^**5*mlly  lai<i  by  I>ii^trict  Supenntendent 
llMrt'o>  <iisKvn>eon  lf*ih  AniriTSi.  lS5Mi.  ;be  calite  haviru:  im*t  previously  been  broken 
V  i'ort  \\  knoi^  hnn  lyy*fi  |^ani  on;,  u;  oroor  t<-  save  :ht  i.t^  t»i  Jt»>.  Mcr>onald,  oneol 
iho  workrnoh,  who  w«v  ontunctCii  in  :,  «>  .-  wa>  J»einjcr  jiaiu  out  fn>m  the  lank 
M«  IVm»nI..  whov<  lov  «p,i  nJ^  wcr<-  hr»ki»?  ll«^  hu}»i».'y  since  recovered  and  is  now 
jo'NM  tM  <lr;\  \  S'lx  Wt^^kv  »;  ,.>  Mm  *jiJtU  tiHi.  l»t*t*i.  liiid  a  fatih  developed  it«elf. 
vv  Iv'l.  b't^  VMM',  Nv^n  '.N'Mrofi  l>  *ho  A<»-'^'*irt*  Si:t¥»rn  M»ni»ent  at  the  point  where  the 
r'.'*',   \\  Mv  l»r,>k,^r.  Mv  hU^v<   ovpi'fjv-i.  Hi      r  v,.    tu   **<»ptt:rea  ly  him  so  <»oon  as  the 

Tf  t  H  N  >vviv  i^rti^^  Mv  nv^T-  '.^n^«  M  Ti  \  \u^'  nnnuii!  rej***!^,  ha&  been 
:N»hNnNsi  'pinv  ,'v :«'r  n  mv  vi'>*ii\^.-j-,*  ^r  i».'T.,i»,.  'i>»xii — i*»*2<*  nauticai  miles — ^and 
•'  ',>  K*  >,.  -vM^Mt  tv,  4M\'''  ••"'^»^  ^*  H^  ^'».*.  ^  I"'"  "une*:  T^*r  i  >nier  in  Council)  to 
»  ■'  •  ,    •    *\^    ',  ,N\*»n,v.'  >»    fv*  u- SM    \:..^.     I  ■  '  -t  St«;i  M  siTM.  >; .  Paul-  l?»laT»d.     It  wa? 

^M^  \o  ,Mi  t">  *o  ' '^o  ^  -^V'"'*'  '*  I'v  ''«'  >'n***  '1  •••i»ii»»ii'  Hii^iiev  *Tisbt>me  in  li> 
K,>,    •  **»        X*   >:^^',l     'f    •  •'  11.  i<iv  ,\    ,».».»  >». ;   ;,•      ]'9U   fn\\*^  ^t»-»re  end  werr  in  go<*«i 

>  *x  '1,  t%Mi'  v»  ^^^  10  o  •'-  •  '»  u •?<<  ^^  %7..>»»<^'i  iiuniaire<  and  '57  nauticai 
♦^'  ',  ',>,  .\  '"  '.*  »i  N"»^.  Sh*  k  vk  »*>.  •^'.'ir.  1  ^'tin. ,  W  :*••*•  :ht-  -'uttie  bad  rested  ou 
•*  '      » •''    *♦'  '*  1    :•    n 'iv   *»s*^  '>'o  ,^     '*     j%v  J  V  fc      .-.I.*"   n^  v.-h»-'    MU'merued  :   but  ovt^r 

v«    '"^.M.  V  'v'*f^     ,  *.».!,»  •*    .Kj   »;» I"  -.    Tit'  ^»v  i»    '1*^*1,  w:tt^  nuidc  up  froHi 

X    ♦*  .    >•   '     *^  ^  V    "*  ■     •^"•'v  ""^       *-     ,^    .•   n"«  'M'.t,  and  was,  under  the 

,"      ^     ^  .   -  s-     V  ;  \,^  »*■'»•'   '      '•.'  T^*-^*»  .'■•■>.    -xoi ' 't*?«^TDi!v  **ubmer)g;ed 

*  \    »    o*^t^  •  »,    ^'     X''.^v  •*    -H       *^  ••     •.'.,    "^  u    t-re-^iit  u,  n><»«Kl  workins: 


^'  > 


•  ,»  ,.      N.    A*  •'    ^^'  *•  •*•••        ••■^    '     : .~      i'^i;*r*ii  have  l«ee92  8ati^- 

"■-:       A  i^mi.et  hne.  t»ne  mile  in 


I 


>\         *         •      *         ,.    K.*      .     v.  s     *      ■     r^  .^mina;.  Sew  Bmnswick 


:  ^» 
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ONTARIO. 

The  Bath-Ainhet*9t  Island  and  Kingnton- Wolfe  Inland  land  lines  and  cables 
liftve  l>cen  satisfactorily  worked  since  their  transfer,  at  a  nonoinal  rental,  to  the  North 
American  Telegraph  Company. 

The  Learn ington-Polee  island  cable  and  land  tele))hone  lines  have  worked 
>atiiifactorily  ;  but  the  cable  10  miles  in  length,  has  ceased  working  since  2nd  June, 
probably  from  damage  by  a  vessel's  anchor.  The  Assistant  Superintendent  will 
p*hortly  proceed  to  Lake  Erie  for  the  purpose  of  repairing  the  damage. 

NORTH-WEST  TERRITORY. 

The  Qu'Appelle-Edmonton  line  vid  Baltlefoixl  has  worked  in  a  satisfactory 
manner;  and  the  Clarke's  Crossing-Prince  Albert  branch,  83  miles  in  length,  has 
been  transferred  to  the  Canadian  Pacific  Railway  Company. 

KRITISH    COLUMBIA. 

The  Victoria-Cape  Beale  telephone  line,  115  miles  in  length,  has  been  completed, 
juid  the  advisability  of  conveiling  it  into  a  telegraph  line,  with  skilled  operators,  is 
now  under  consideration. 

The  Ash  croft- Barkerville  line,  273  miles  in  length,  has  been  entirely  repoled,  and 
is  now  in  satisfat^tory  working  order. 

REVENUE   AND   EXPENDITURE. 

The  following  table  shows  the  revenue  and  expenditure  figures  for  each  of  the 
lines  in  the  several  districts  covered  by  the  foregoing  report : — 


<iulf  t»f  St.  LRwrt-ucf  and  Maritiiiic  Province** : 

AntitHwti  1>*laiid  lin«* 

MagdaJen  litlandx 

Mrtit  Cove  line  ...  ....  

Tajir  Sable   d«» 

K«<rumiiiac    do 

Owticamp    do  .  . .  

Bay  M  Fundy  line 

<  Quarantine       do .... 

Ntirth  Shor<'  of  St,  Lawrence  ( W.B. )  line 

do  do  (E.B.)    do 

<"skfm-  Itay,  Newfcmndland,  line 

L«tw  Pi»int,  C.B.,  line,     

Sul»*idiei*,  wtatit  inery,  line  and  oHice  material,  cable 
rv^AtrK  »nd  contingencieM.  chargeable  to  the  appro- 
I  «riAt ion  for  (inlf  linen. I 


*Kitjun»»-Pelee  Inland  line 


Nifftii  W«-Ht   telegraph  line 
Toul    


Revenue. 

i 

Kxpenditun*. 

Keniark:«. 

J*        Ctf*, 

5<       CtJ*. 

• 

S<M  81 

2,433  !M     ' 

(W9  10 

2,117  *>9 

• 

1,:«9  (>2 

l,rvV>  81 

> 

r^  52 

224  73 

13*>  23 

434  02 

2tn  S7 

r>i»8  81    , 

1-z 

440  70 

2.34!»  48 

'5^*^ 

«»17  97 

41*3  <r2 

2.S<>7  m 

3,171  20 

i  £ 

9»J  SI 

4.013  81 

r '- 

^ 

2."iO  «K» 

iS 

.VI  <Hi 



11,427  57 

ii 

- — 

— 

'Z-  f 

S,2Hi  4i» 

2<M20  38 

t  i 

io»;  7.'i 

217  m 

"    7 

•  ■  ■■  — 

li 

H,'M7  24 

2i»,:i38  04 

^  = 

4,Sr»9  lk'» 

:>^',38<»  14 

13.177  r.»    . 

51,727  18 

F.  N.  GISBOILVE. 

Genl.  Siipt.  Government  Telegraph  Serrire. 
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APPENDLX  No.  ». 
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(iK  THE 

DEPARTMENT  OF  PUBLIC  W( 

WITH  DATE  OF  APPOINTMENT,  ETC, 
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APPENDIX  Na  '. 


9  with  the  date  of  uppointnient,  &c.,  of  the  prinoipal  OfSoials  ot  the 
Department  of  Pablio  Works,  from  1841  to  1892. 


K>:i«)t.  Hon.  L..  .. 

IWy.ir™.  1> 

Him-i^.  SB  , 
Il.tid«m,  .1..  K«l 
B-Iti  V.  Thoniiu'  A . . 
K.^^.  .•vii.ui,-!  . . 
K-.Ult-.  K,  It  .   .    . 


'Secretarr Aug,  17.  IWl 

.  Chief  Engineer |  do     17,  IWl 

.'Archiloct  nad  Aaaiiituit  Chief' 

I    Engineer. jDec.   IS,  1841 


I>mi«.  Hon.  W.  M  . 


K.4i<n>.«,  Him.  W.  B 

T«*r,  Hon.K.  P 

'1»l.«.H«n.  .1     

Mmu.  H.n.  W.  H  . . 

h.-m«.Hon..l   


iTamumi,  HmL  L.  T 

I«ft>inhiv<-.  Hnn.  M 

'Ti»(^.l,f: 

'■-(min.Hoi..  Ch«.Kui... 

'•mm*.  Hm.  M 

*-t™h«lL  .luhn   

[■■iomi.  H.«.  .!.« 

1.-I1.1T.  Hon.  H,  H 

^-(•r,  fWnqel 

Tr»l-iui.  Tnuiuaint 

I^T.  TkimM  A 

Tratmu,  Totuuint     

Knira.  Kmleiick   

P«r.J.An         

8—12 


. ,  Chunnui   , 
I  Membent... 


.  Chief  Comuiinionvr . . 


'•ivhio.  Hon,  -liw Cummuigioi 


Mar.  10,  1848. 
Nov.  26.  ltM9. 
Mu.  31.  iitno 
FhIl  n,  1851 
Oct.  27,  IHM 
Sept.  2!;  1802 
Jta.  26.  1K» 

"    2^  i(«7, 

■    INW. 


,Kov,  28,  1857.  Aug. 
.  Aiig.    2,  185H,    do      fi.  ISW, 
I  J        -  ......    .        .„^  ,(jj.^ 


I  do       6,  1H58.  Jm. 


,  'Deputy  Commiwdoner. M»y     6, 

I  do  M»r.  1.1, 

...SerreUry tVirt  2^ 

.1      do        !)«.    IS, 

I      do      M»reh  8,  _     . . 

jChief  En|hnee«r t>cl.    31,  IWS. 


June  1% 
.Mftjr  23,  18U2. 
>Ur  27,  IMS. 

■July  23.  ma. 

LMu.  2».  tHB4 
Uune  W,  tWT 

I 
I 


intment,  &a.,  of  th«  principil 
1841  to  IS92— Concluded. 


.  ItTS  On.   )«.  !>?< 

.  lO  Maj  a  l«n 
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,  l#l  Jul    1L  IM 
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STATEMENT  OF  STAFF  EMPLOYED 
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SLIDES   AND   BOOMS 


THROUGHOUT  THE  DOMINION. 
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OFFICIAL  CORRESPONDEl 

FROM  1ST  JULY,  1867,  TO  30rH  JUNE,  1891, 
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and  lbil«d  from  SecreUiT's  Bnnch. 
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NATIONAL  ART  GALLERY 


CURATOR'S  REPORT. 
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APPENDIX  No.  12. 


NATIONAL  ART  GALLEBY. 

Department  op  Public  Works, 

Ottawa,  22nd  September,  1891. 

Sia, — ^I  have  the  honour  to  report  the  following  addition  to  the  gallery  received 
dnrina  the  fiscal  year  ended  30th  June,  1891 : — 

Oil  painting  "  Mortgaging  the  Farm,"  by  G.  A.  Reid,  R.C.A. 

The  above  ia  a  diploma  picture  handed  over  to  the  Government  by  the  Royal 
Canadian  Academy. 

The  number  of  visitors  have  steadily  increased  since  the  opening  of  Gallery.  In 
1383  about  8,000  persons  registered  their  names.  During  the  past  year  there  have 
been  no  lees  than  21,289  visitors. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

JOHN  W.  H.  WATTS, 

Cvrator. 
E,  F.  E.  Rot,  Esq., 

Secretary  of  the  Department  of  Public  Works. 
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STATEMENT 

SHOWINQ 

NAMES,  DATES  OF  APPOINTMENT,  SALARIES,  &C., 

OK 

l^ERSOISTS  EMlr^LOYED 

ON   THI   DIKPIRBNT 

GTlA^^TNGr  DOCKS, 

30th  JUNE,  1891. 
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APPENDIX  No.  14. 


TA.BTJLA.R   STi>i.TEM:E 


OPENING   AND  CLOSING  OF   Ni 


PRINCIPAL    PORTS   OF   CAf 

I'S  THK  SEABOAED,  THE  RITEE  AND  GULF  OP  ST. 
ON  THE  GEEAT  LAKES. 
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COLLECTOR  OF  SLIDE  AND  BOOM  DUES 
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APPEXmX  No  lo. 

COtLKCTOR  OF  SLIDE  AND  BOOM  I 

Ref.  No.  37069. 

Dkpa&tuent  ov  Poblic  Works  of  Casah^i 

Chief  Enoinker's  Oi 

Ottawa,  2i 

SiK.-— I  tntDKmit  herewith  a  report  by  Mr.  E.  T.  Smith, 

Bonm  Dnes,  Ottnw«  District,  for  the  fiscal  year  onded  30th  , 

I  have  the  honour  to  tw,  Sit 

Your  obedient  sei 

LOCI, 

Ac 

E.  y.  E.  Rov,  Esq., 

Secretaiy,  Public  Works  Department. 


Depabthent  of  Public  Works, 

Collector's  Off, 

Ottawa,  lOl 

.Sn, — I  hare  tb«  honour  of  aubmittine  my  repoi-t  on  tha 

committed  to  my  cbar^,  namely,  the  collection  of  slide  and 

^-'-■1  year  ending  3Uth  Juno  last. 


The  revenue  accrued  as  well  ae  the  collections  have,  1  n 
off  roDsiderably  daring  the  past  fiscal  year  us  compared  witi 

This  deficiency  is  attributed  to  the  facts  that  one  of  tho 
in  the  difltrict  abandoned  the  saw  lumber  bnsino«B  during  tti 
'rtber  manufactnrei-s  reduced  the  output  of  saw-logs  during 
beoce  the  number  of  saw-logs  which  passed  through  the  O 
1900.391  pieces  in  1890-91,  while  in  1889-90  the  number  wi 

The  quantities  of  square  timber  which  passed  down  the 
bcil  vear  exceeded  those  of  1889-90,  consequently  the  revet 
.irgcr'  by  the  snm  of  t3,914.08. 

I  b^  leave  to  explain  that  setting  the  amount  of  the  revc 
liitalyear  ended  30th  Jane,  1890,  against  that  of  the  revt 
past  year  would  not  constitute  a  fair  comparison,  its  by  a  cht 
nad  by  Order  in  Council  of  30th  June,18H0,  the  charge  of  one-t 
log;for  theChaudidre  boom  was  dropped.  Hence  to  arrive 
Mween  the  revenue  of  1890-91  and  that  of  1889-90,  there  i 
the  latter  the  sum  ot  tfi,903.05,  tolls  accrued  st  ihe  ChaudiArc 
for  which  work  there  was  no  charge  duri  ng  the  year  just  olo 
be dedocted  the  sum  of  1221.02  which  was  wiitten  oil"  by  On 
'wereharpe.  These  two  amounts  being  deducted  from  the 
l^K>-90,  the  octnal  shortage  during  the  patt  fiscal  year  was 
*ilb  the  previous  year. 


aoa  [1891] 


With  n^^Hitl  to  the  dues  outatanding  uncollected  at  the  time  when  <iie  collection 
of  the  «Juie  and  boom  does  was  transfen^ed  to  this  Department  (Isi  Jnlj,  1889)  I 
hav<»  to  Ktate  that  the  sum  of  $2,317.84  was  recovered  during  the  past  year. 

0(  tho  revenue  accrued  during  the  fiscal  year  ending  30th  June,  1890,  there 
remains  unoolleoteii  only  the  amounts  charged  for  Chaudidre  boomage,  which  are 

Of  the  due«  accrued  during  the  past  fiscal  year,  I  have  to  report  all  collecte>l 
but  ♦a,5^k^5l,  the  particulars  of  which,  less  $100*collected  since  Ist  July,  1891,  will  he 
tXmml  in  statement  Xo,  4»  herewith. 

The  loial  revenue  accrued  from  the  Ottawa  district 
during  the  fiscal  year  ending  30th  June,  1891, 
including  intere*«ii'wa8 $73,794  28 

i>f  which  there  was  it>U^ned $69,985  77 

l^i^avin^  outstamiing  on  8tnb  June^  1S91...       S^SOS  51 

73,794  2S 

The  cotle^^iioiw  wore  as  foUv>ws: — 

vVxluc**vvr«e^iduHii^  tbev««u-lSSi>-91   $69,985  77 

.U*  \io     "         ISSi^-^ 4,529  79 

dx^  l^iviir  so  U:  JuJy,  ISSS 2^17  84 

T.^l*',  aiWK^4«5  \v*\v:e«d  aiKi  d^x«si«d  ia  h«aks^  %> credit 

^x  K^V4Y^r  iJ^ftTMrr*: $76,833  40 


X,\  ^  c^,jiw^«KNtt5  ,<\i,ie«ii  *cv  rwM  .v.  «<i  .>t'  :i*  *Iji»  aftd  works  on  the  Ottawa 
R.\twr  4^: -11^  lit^  \viar  ^iviAi  v^*"i  J'^>e^  IS^^l. 

X A  ^.    -S:sA;i^i\Nf«;  vSt  :>v  ^^stS^r  x  y«<yi*'  s:  li-iSfc  Jl  .'_  w*  ich  passed  through 

\a  j;. — ^Jkv^  jy*w,  A  ^i-'W  «»c  'xvv,v  i  j#«<  *wvr»rtifr:«i  h>;s*w»  Sirer  works  since 

\a  4     c^tjvc*,v-  .  .V  >.^-v*  **?vt  xvHtt  ij>*>^Nir?CA3i:  ZiC  :«.  i>^«;k  J^aet.  l389,nncol- 

\a  X-"Cv.%i,.;wsna4   ,v  >.  »j;s*  jtjj««^  Ntts:£M»t  tj:  a-  ^w^in:.  JJi'niJzae.  18S9,  ancol- 

t.V    ,V.  <IA  1  S,  >.v> .  \N?     l>i*V 

t*>v?  •V^^-i  *N    i»,v,    uvv       SSM      >  ^  j;  ^  -'Cm    •  i  *'  lUT    •»*<    Jtifc:"    I^**^— .'l    aBOOnted   tO 

Vk  fcw-,u  ■  vv-o-vu  >  ,si  %;».iv.  liC  Ai  att  lAt^.j  Til*  »<  '•:•>  $19,985^  of 
%  J  sO  ^  :'  :•*  •>  rt,  ,vsji  .xt*«^  ,K  KvxM  liN  *  ).»  a  •:*itBtu-j  isiaiiiM.  ^S'  tW  parties  hive 
,v\i.i^<^   «^Ui'i*vx  «,«.  «u*jv>.i^v<N  %•>.*. \i  %^^>f   ^t..^*>.^.   u  s  S7v*:t:w  r^nmaatawMMT,  the  Itte 

V  M^^.^x  K  ,t  \.  I  t^vv.  /■*%*  \>Kv  \<<r».  *ti.\,ti  i**-^  u"^  ^'s'  Hwu  u^^f^*M^    SSk.^4.^T  has  been 
x^fc  *,*uvv.^  \,,.  K  KtV*     l»  >»K  »v  u  ivvt^*    u^  >4ii«'aii  N 'U3stai&i.3:i:  J«  the 30th 


[1891] 


Messrs.  Price  Bros,  j:  Co.  who  owe  the  entire  amount, 
cltim  agaiiut  the  Government  which  has  not  yet  been  dei 

NBWCASTLB  DISTRICT. 

Slatement  No.  8  ahowH  in  detail  the  amount  dun  foi 
which  have  accumulated,  in  some  instancea,  since  1877,  . 
%6fS4(i.'M  on  the  30th  June  last. 

No  dues  have  been  received  from  this  district  since  1 
ilide  master,  who  also  acted  as  collector  resigned ;  when 
capacity  was  appointed  in  the  fallowing  year  he  was  not 
dan,  therefore  he  simply  kept  a  record  of  the  qaantiti 
which  passed  over  the  alide.  The  omission  of  inetiucCiom 
wu  only  discovered  a  short  time  Iwfoi-e  the  collection  of 
trusferred  to  this  department,  and  as  tbe  papers  relatin| 
tranafei'reil  to  us  late  in  tbe  year  1890  no  steps  were  lak< 
nntil  early  In  the  present  year,  when  accounls  where  sent 
t-onld  be  tuund  and  further  efTorls  will  be  made  to  collect 
yet  heiipod, 

I  have  the  honour 

Your  o! 

EI 

Collector  of 
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N>i  1. — (STATRMaNT  Mhowinff  tlio  I>u»*  accrued  od  each  of  the  UDdermeiitionod  Govern- 
nwM  Slidw  nitt)  Wtii-KH  on  the  Kivei-  Ottawa  and  it«  tributariee  dnriog  tbe 
t'lM^I  YMtr  eiid«d  »Oth  June,  1891. 
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^  Slide  Daes,  Ottawa  District,  Bonds  for  irbich  were 
on,  i-etnaining  unpaid  30tb  September,  1891. 


cted,  as  the  partiea  claimed  damages  for  lose  caiued 
ig  away  in  1860. 

a  DOt  arrived  at  until  2n(l  Augnst,  1869 ;  on  tbe  Hh 
■e  notified  that  the  Department  conid  not  recogaiw 

gv  tbis  decision  was  never  communicated  to  the 
sntly  tbeir  acconnts  remained  in  abeyance.    SiDce 
eve  both  were  insolvent  at  the  time  of  their  dealb- 
EDWABD  T.  SMITH, 

CotUctor  (/  Slide  and  Boom  Duet. 


[1891] 


209 


'So.  t>. — Statbhsnt  of  Slide  and  Boom  Daee  from  the  St.  Maurice  SlideH  and  Works 
ootetanding  on  30th  Jane,  1891,  and  remaining  ancolleoted  the  30th  Septem- 
ber. 1891. 


I 


<f«<rirf  Baptist,  Son  k  Co.. 

no  do  . . 

tio  do  . . 

f)o  do  . . 

*lo  do  . . 

dt»  do  . . 

do  do  . . 


BiM,Ritcliie&Co. 
do 
do 
<lo 
do 


Hi 


1878 
1879 
1880 
1881 
1882 
1884 
1888 

1878 
1888 
1884 
1886 
1887 


Amount. 


VlnuuKW  B«ptut    1879 

Han,  NfilKm  k  Co.  aocX 
lUnBrwi. 1886 


do 

H,mkCo 
d(> 


do 


Wm.  RHchie  &  Co 
do 

RrtchirBrM 

do         


1  A.(i«gDoa.. 
'J  KML.. 
T.  K.  Nonnaod 


Toul 


1887 

1888 
1889 

1889 

1886 
1887 


1890 
1890 
1890 


$    cts. 

469  95 

2,110  62 

1,696  18 

293  69 

165  80 

118  50 

4  28 


a,072  84 

2,178  68 

21  96 

1  62 

4  38 


750  46 
690  44 

624  60 
808 

779  24 
332  U 

418  iS 
684  71 

Total. 


$       CtA. 


4,859  02 


K^markii. 


Have  oounter  clainis  for  damages  to  logs  caused 
by  the  bouiiw  not  being  stretched  early 
enough  in  the  spring  of  1878  to  permit  the 
logs  going  over  the  Chutes. 

These  claims  were  submitted  to  special  com- 
missioner Mr.  McDougall,  afterwards  judge, 
who,  after  hearing  the  evidence  on  both  sides, 
recommended  that  the  claims  of  the  parties 
should  be  allowed. 


5,281  48 
2,116  96 


1,440  90   Collector  holds  a  bond  from  the   Banque   du 
Peuple  for  this  amount. 

t 

627  68  {Refuse  to  pay ;  give  no  reason  that  I  am  aware  of. 


1,111  35   Of  this  amount  9754.20  is  claimed  to  be  an  over- 
I        charge. 

1,048  14  ,This  amount  is  composed  of  overcharges  in  1886 
•  and  1887  of  $842.76,  and  overpayments  in 
1884  of  $205.38. 


124  32 
49  34 
42  83 


16.702  02 


' 


know  of  no  reason  why  these  amounts  have 
not  been  paid. 


Ottawa,  30th  September,  1891. 


EDWARD  T.  SMITH, 
Collector  of  Slide  and  Boom  Dues. 


N'*.  7.— Saouenay  Distbict — Statement  of  Slide  Dues  accrued  at  the  Saguenay 
ootetanding  on  the  30th  Jnne,  1891,  anpaid  30th  September,  1891. 


Name. 


Vear  to  which 
Dues  belong. 


Amount. 


$        CtM 


Pnce  Bnm.  &  On 1877  to  IWW.  17,236  38 


Ottawa,  30th  September,  1891. 


EDWARD  T.  SMITH 
Collector  of  Slide  and  Boom  Dues. 


8-U 


[1891] 


Nil,  I,— .ruNTHAOTn  lei  by  iKe  Dep»rtmonl  of  Pablic  Works,  &c. — ContiKued. 


I 


[.  MuirASon Sept. 

1.  1890 

137  30 

22.  1890 

25en 

a«l*R.iU«vax    Aug. 

li  189C 

moo 

i.<;rj-.. July 

».  itec 

1.188  00 

iMi^-Je^*               Afi«. 

1,  189( 

136  00 

rt»>     F.-oJn-    wt 

11.  itw 

^^.-vnMd   Kt.   u.i 

v\W  V-                         Sfi«. 

X  IfW 

SS4  88 

k.-K=.i  i\i^  C-..              :*T«. 

*♦    ItW 

SIOOO 

1.66100 

S.  1» 

srasi 

\  MM 

67  90 

i  -  .  .                        \« 

=.  l->» 

-<a.'         ■    4,      Sl  >W 


12*  io 
13^19 


"    :c  It 
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Xo.  1. — C30NTRACT8  let  by  the  Department  of  Public  Works,  &c. — Continued. 


Works. 


Named 

of 

Contractors. 


PcBLic  Buildings— Con/inM«/. 

Qurbtt — Concluded. 

Mcotre*]  Examinmg  WarehouNs — Supply  of  coal 

•^oebfc  Public  Buildingv  and  Citadel         do         

SbiThfooke  Post  Office  Building  do 

'^•vl  do  do         ... . 

St.  H««in  Port  Office—Erection. 

^<.  Hwinthe  Port  Office— Erection 

S«,  Jeromr  Port  Office  Building— Supply  of  coal 

Si.  Johns  do  do       

Thfw  RivcTii  Curtom  House  and  Post  Office — Supply 
*rf  ooal 


VAllejrMd  Port  Office— Alterations  and  repairs , 


Ontario. 

Untunte  Public  Building— Heating  apparatus 

do                     Laying  pipes  for  water  ser- 
vice  

do                     Interior  fittings  and  porch, 
do  Supplying  the  water 


Vmh^riitharg  Public  Building —Supply  of  coal 

fWrie  Port  Office  Bmlding-nSupply  of  coal 

iVUeTiDe  do  do       

{Who  do  do        

BrmapUm  do  do  

do                   d<}               Incandescent  lighting . . . 
Bruitf<*d  do  Water  supply 

•Jo  do  Supply  of  coal 

lVf«iiriDe  do  do        

tin  do  do        

''vWtni  Place  Post  Office— Erection 

n*ym  Port  Office— Supply  of  coal 

*Tiat6»m— Port  Office  Building— Supply  of  ooal 

^Tiftoo  do  do  

''«^wirg  dt»  do  

fV^nwiin  do  do  

'tUt  do  do  

'^sasDoqiie— Custom  House  and  Poet  Office — Supply 
a#  ooaL 

••♦■farich- Port  Office  Building— Supply  of  coal 

'  r^»4ph  do  do  

Hsnultnn  do  do  

KiBCKtcKi— Public  Buildings  do  

Laidifty—pc»t  Office  Building  do  

L'^dfa— Coslom  House  ana  Post  Office— Supply  of 
«aL 

l««dao~  Port  Office — Renewing  pipes  to  heating  ap- 
paratus   

^*p>nw»    Public  Building— Water  Service — Connec- 
t»Ck« 

N«fiBone— Public    Building— Water  Service — Supply 
trf  watrr 


F.  Robertson 

Madden  &  Ellis 

Lucke  ft  Mitchell 

H.  C.  Charland  k  Co. . 

Frigon  k  Peltier 

Lortie  k  Naud 

Dufresne  k,  Mongenais. 
Bissett  k  Donagny 


Date 

of 

Contract. 


Amount. 


Z,  Marchand do     ^.  1890| 

B^langer  k  Prefontoine  {  o^t.^'l?'  '90  }  ' 


Aug. 

do 
Sept. 

do 
Oct. 
July 
Sept. 
Aug. 

do 


29,  1890 
21,  1890 
17,  1890 
16,  1890 
IS,  1890 
19,  1890 
30,1890 

30,  1890 


Dunlop  k  Chapman. 


$    cts. 


1,740  00 

3,074  30 

271  30 

271  00 

7,770  00 

12,860  00 

384  63 

168  00 

581  49 
250  00 


^H*a*<'    Public  Building—  Supply  of  ooal 

"nwgpvin^-  Port  Office  Building  -Supply  of  ooal 

****•»— Port  Office — Incandescent  lighting— I  nstalla- 
ti«— For  the  sup})ly  <if  current,  per  light,  per 


W4ir,  1  o«it 


R.  Camenm 
R.  Cameron 
Young  Bros. 


Mullen  k  Co 

Johnson  k  Sarjeant.. . . 

The  Downey  Uo 

J.  Fennell 

J.  Ryan 

J.  O.  Hutton. 

Water    Commissioners 

of  Brantford 

T.  Elliott 

Geo.  E.  Shields. 

W.  T.  McCullough.... 

R.  Cameron 

T.  Martindale 

J.  L.  Scott 

Coulson  k  Robinson. . . 

Hargraftft  Co 

Fh*dk  Bros. 

Perry  k  Ca 


Nov.    19,  189o! 


June 
Nov. 
June 


18,1891 
10,  1800 
18,  1891 


The  Rathbun  C*t. 

Wm.  Lee 

Kloepf  er  k  Co 


Aug. 

29,  1890 

do 

28,  1890 

do 

29,  1890 

do 

28,  1890 

do 

9,  1890 

July 

11,  1890 

Nov. 

8,  1890 

Aug. 

28,  1890 

Sept. 

10,  1890 

do 

10,  1890 

Dec 

9,1890 

Aug. 

30,  1890 

do 

30,  \mt 

do 

28,  1890, 

Oct. 

9,  1890' 

Sept. 

18,  1890 

Aug. 

29,  1890 

875  00 

365  00 
1,560  00 
75  00 
per  annum. 

180  00 
230  00 
345  00 

181  50 
148  60 

30  00 
per  annum. 

38  00 
258  16 
119  00 
135  50 
12,039  00 
143  75 
111  18 
258  75 
236  00 
230  00 
171  00 


M.  D.  Mackay's  Sons. 
W.  B.,  k  8.  Auglin.. . . 
The  Rathbun  Co 


D.Daly  ft  Son, 
Smith  Bros.  . . . 


Sept. 
Oct. 
Sept. 
Aug. 
do 
Sept. 

do 

July 

Aug. 
do 
The  Rathbun  C<»  jSeiiL 


Naiianee  Water  Works 


K 


Napanee  Water  Workn 


J.  Morrison. 


' Hu»»— Major'**  Hill  Park— Maintenance iL,  (iarello 


kt       Su|in*nie  Court  Building— Addition 'W.  Stuart iOcu 


Chaudi^re    Electric 
Light  and  Power  Co.. 


do 


Aug. 
Sept. 


2,1890, 
13,1890 
26,  1890 
29,  1890 
28,  189r>. 

2,  1890i 

1.  1890 

I 
12,  1890J 

28,  1890, 
28,  1890' 

2,  1891) 
1,  189l» 


5,  1890 
19,  1890 
28,  1890, 


194  75 
210  Oo 
170  84 
936  00 
216  00 
93  36 

840  00 

105  00 

80  00 

79  30 
per  annum. 

133  75 

134  59 


373  00 

3,700  00 

lOJfio  at) 


)IU) 


[1891] 


No.  l.—C^NTRAOTH  let  by  the  DopartmeDt  of  Pablic  Works — CotUinued, 


Workii. 


NsmeH 

of 

Contractors. 


Date 

of 

Contract. 


^MH>^«    Hi  Nt^^l  «vr  iW  iNiUh^  HuiMu^r*    R«<i»ova)  tkf 

*w^»>^  T.  J,  Morm Nov. 

>\rt^\^^wiv  *«»<  mUHtfi^  . ,   .    Muaro  &  Br»tty„ Sept. 

|N%U^\>^^     ISiWw  Uu\M»»v    lncamiwKvwt  hfcfctuny.    l>wlmLt    Electric 

Ugiit  Ou. Oct. 

^H.»\*\*w  \\  Mv^^^ir     >Ntui^  hw  K«if  ntiWL.         MwMTo  4  Bnairr. Nov. 


Amount 


$    eti. 


^ 


,*.^ 


v*>    "*   .nW 


>*      *N    V*     ...^       i\^     vt4K\    Vi. 


'  ■  •  *-  t  "-uf 


N. ,  . 


'«»* 


V  >*       ■ 


^.  ^.^ 


-    ^^'^^  It  r.^  Aw: 


*     -v    ■»  », 


A^ 


S.1890 

21,  1890 

1,  1890 

2.  1890 

Sa.  1890 

4.  l!«l 

»,18B0 
16.1890 

».  l«0 
»»  18»> 
».  l«BO 
ML  189*, 

*.  13» 
2.  V9\ 

22.  1^«» 
3&  1^» 

A  189* 


875  Ui 
575  60 

240  00 

p^  annum. 

4,GOOOU 

296  il 

1414! 

13,487  » 

135  nit 
per  annoBL 

146?' 

230  Off 

54125 

2a6n 

.t48  6n 


430  00 

i*T  cab.  rd, 

1,738  32 

125  on 

t990(R> 

UdGAOtt 

S75  Tio 


V 


^ 


•^  *•  .^ 


>■  •       St  1- 


'  -V 


»      .  ■^.. 


». 


A75o»' 


L4S7  > 
i212> 


OP 


X 


\ 
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No.  1, — Contracts  let  by  the  Department  of  Public  Works — Continued, 


Works, 


HAfiBOCfw  ANt>  R1VBB8 — Continued, 

Nora  iSmIui— Concluded 

Gi«kt  VUlage-PoWic  wh»rf 

Bfeoo^  laUnd— Bre*kwAter 

Tidmah  River— Public  wharf 

Wftlton  Hiu-bour— Broakwater   


Prince  Edward  Island. 

Brae  Harbour— Kx tension  to  breakwater 

Ptart  Selkirk— Block  and  span  to  oier 

do              Reconstruction  ana  strengthening  lower 
end  of  pier 

yeir  Brunsmek. 

C^mpbellton-  Ferr>*  wharf 

Cteaaoet  Harbour— Public  landing 

Gray  •  Island— Breakwater 

Nrgni  Point  <St.  John  Harbour)— Refiaira  to  break- 
water  


Named 

of 

Contractors. 


A.  McKinnon 

J.  Nicholson 

D.  Sutherland 

McDonald  k  Moffatt. . 


H.  McPhee 

F.  ft  F.  Panting 


Date 

of 

Contract. 


Quebee. 
Sie.  Anne  de«  Monts— Isolated  blcx;k 

Ontario, 

Beat'erton- Landing  pier 

BeDerille—Dredging  m  the  harbour. 


Kaminifftiquia  River— Dred^ng 

Kio^stoD  Dry  Dock-  Pumping  plant 

do  Wrought  iron  caisson 

Witrton—  Extension  of  breakwater 

York  Village-  Abutments  and  piers  of  a  bridge  in- 

t«nd«>d  to  be  built  across  Urand  River  at 

York  Village — Iron  tuperstructure  of  above  bridge. . . 

North' We$t  Territories, 

Mafleod— Old  Man's  River  bridge 

Brit'tk  ColuitUjia. 

I^aimalt  Graving  Dock — Steel  stop-gate  for  caisson 
rwrts 

DRKtM;K  Vbhhki^  ani>  Plant. 


WightinanftT.MelUsh 


J.  Filion. 


Jan. 
Oct. 
July 
Dec 


April 
Feb. 


19,  1891 

20,  1B90 
4,  1S90 

23,1890 


16,  1891 
25,1891 


Amount. 


May      9,  1891 


Mar. 
H.  Therian- 'Oct. 


J.  McFarlane. 
A.  McKinnon. 


do 
Jan. 


31,  1891 
25,1890 
27,  1890 

19,  1891 


A.  J.  Andrews 


D.  Porter.   

Weddell    Bridge    and 

Engine  Woriiw Sept. 

J.  Murray Aug. 

J.  Inglis  k  Son Dec. 

Dom.  Bridge  Co.,  Ltd.,  do 
D.  Porter  July 

\ 

Bums  ft  Laughran ;Oct. 

Dom.  Bridge  Co.,  Ltd.  Dec. 


Nov.      4,  1890 


Feb.       9,  1891 


$     cts. 


1,940  00 
4,)S60  00 
1,900  00 
6,170  00 


850  00 
600  00 

1,560  00 


2,800  00 
1,000  00 
5,483  00 

2  20 
per  c  yd. 


8,898  00 


7,500  00 


9,  1890  14c.  p.  c.  yd. 

9,  1890  Sched.  rates. 

4,  1890  23,300  00 
24,  1890:  17,788  97 
16.  1890        5,900  00 


Smith  &  Heney, 


13,  1890 
24,  1890 


6,450  00 
8,800  00 


April    10,  1891      25,640  00 


Albion  In)n  Works  Co.  Mar.      2,  1891 


5,!>76  25 


Albertoo,  P. R I.— Crane  and  circle  for  dredge  "Prince 

Kdward  " J.  P.  Cunningham iMay 

HuH  Oue.-Hull  for  dredge  "St.  Louis  " iP.  «.  Waters iFeb. 

Ri^w  St.  John,  N.S.— Three  centre  dumping  scows. .  jMcLeod  &  Kitchin Mar. 

» ict«ria,  B.C.  -Three  hopper  dredge  scows ;().  Warner Feb. 


Tklboraph  Likkh  Srrvicr. 

S^I»ply  »nd  distribution  of  pol(»H  f«>r  Government  tele- 
fraph  line  between  Brood  Cove  and  Meat  Cove. . 


21,  18911 
23,  1891 
10,  1891 1 
25,  1891 


449  24 
1,500  OU 
4,495  Wi 
4,650  00 


W.  Hellen FeU      16,  1891 


7*>c.  |ier  |iolt'. 


I>EPARTM1NT  OK   PUBLIC   W0RK8, 

Ottawa,  I2ih  Ocioher,  1891. 


F.  X.  R.  SAUCIER 


\ 


[1691] 
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APPENDIX  No.  18. 


RE  I>0  RT 


ON    THE 


ST.   MAURICE  DISTRICT  SLIDES  AND   BOOMS 


FOR  THE  FISCAL  YEAR  ENDED  30xh  JUNE,  1891. 


'  ■.  • 
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APPENDIX  Na  18. 


SLIDES  AND  BOOMS,  ST.  MAURICE  DISTRICT. 


Ref.  No.  35360. 

Chief  Engineer's  OrpicE, 

Ottawa,  4th  July,  1891. 

SiB, — I  transmit  herewith  a  report  by  Mr.  C.  Lajoie,  Saperintendent  of  the  St. 
Xanrice  District  Slides  and  Booms,  on  the  works  under  his  charge,  for  the  fiscal 
jear  ended  30th  June,  1891. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

HENRY  F.  PERLEY, 

Chief  Engineer. 
E.  F.  E.  Rot,  Esq., 

Secretary,  Department  of  Public  Works, 

Ottawa. 


\  Office  of  the  St.  Maurice  Works, 

Three  Rivers,  3rd  July,  1891. 

Sir, — I  have  the  honour  to  transmit,  for  the  information  of  the  Honourable  the 
Minister  of  Public  Works,  my  annual  report  of  works  done  on  the  St.  Maurice  under 
my  supervision,  for  the  past  fiscal  year  ended  30th  June  last. 

There  have  been  no  accidents  on  the  works  and  the  drive  was  well  made.  The 
namber  of  logs  cut  last  winter  will  amount  to,  I  am  informed,  300,000 ;  all  of  which 
will  reach  their  destination,  excepting  some  30,000  that  cannot  pass  down  before 
next  spring. 

Appropriation  for  maintenance $16,600  00 

do  repairs 5,800  00 

Expenses  of  maintenance 16,718  53 

do       repairs 3,987  41 

Details  of  expenditure  herewith  annexed. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

CHARLES  LAJOIE, 
HiHRT  F.  Perlet,  Esq.,  Superintendent. 

Chief  Engineer,  Public  Works, 

Ottawa. 

Details  of  repairs  executed  as  follows  : — 

Entrance  of  the  St.  Maurice. 

* 

1.  Six  pieces  of  boom  strengthened  with  11  by  17inch  spruce ;  1,500  lbs.  of  iron 
botu. 

:J!^2.  Seven  pieces  of  boom,  30  feet  long  by  32  inches  by  16  inches  thickness, 
Bpmoe. 

3.  765  lbs.  of  iron  tie  bolts. 


[1891] 


Cap  aux  Comeillea. 
>ra,  150  feet  long  by  5  feet,  sheeted  with  .'t-incb  plank. 
}  inch  nails. 
»t  of  old  doubled  booms. 


tet  of  boom  3^  feet  wide,  with  3-inoh  planking  of  sprnce 

RernoDH  wbarf  at  the  foot  of  the  falls,  14  pieces  of  sheeting 
thickness  and  other  miner  and  indispensable  repairs, 
ier  No.  7  in  the  retaining  boom,  33  teet  long,  21  feet  wide 


wharf  67  feet  long,  8  feet  high  ;  to  pi-otect  blacksmith  shop 

II  which  takes  place  everj^  spring. 

t  of  doubled  boom,  making  6  feet  in  -width,  with  3-inch 


Grand  Mire. 
ooro  150  feet  long  by  3  feet  wide,  covered    with    3-inch 
Dails. 

1  wharf,  at  the  foot  of  the  falle,  12  feet  equai-e. 
^,  one  32  feet  and  the  other  22  feet. 

of  boom  with  3-inch  plank;  6  kegs  of  fi-inch  nailtt. 

of  1  500  lbs.  and  the  other  3,000  lbs. 
1  of  ^  and  ^  inchen. 

Grandes  Piles. 
o.  1 ;  2  pieces  of  elm  cap  timbers,  20  feet  by  IS  inches ; 
Bhes  square  -,  150  Ibe.  j-inob  iron,  3-iDch  sheeting  and  2^ 

o.  2;  2  elm  cap  timbers,  20  feet  by  18  inches;  4  pieces  20 
;  150  lbs.  J-inCD  iron. 

0.3;  face  sheeting  on  three  sides  with  3-tnch  plank;  4kegH 
ibere,  20  feet  of  12  inches  by  12  inches. 

0.  4 :  sheeted  on  three  sides  with  3-incfa  planks ;  4  kegs  of 
irs,  30  feet  of  12  inches  by  12  inches. 

to  fill  in  wharves. 

irs  to  station  house ;  build  and  paint  a  ceiling,  36  by  24 

*rt  of  house  and  framing  3  doors  and  3  windows ;  build  aiid 

1,  18  by  16  feet ;  plastering  and  fVaming  of  3  doors  and  3 
npboai-d. 

sees  of  boom  of  150  feet,  sheeted  with  3-inch  plank ;  4  kegs 

ire  for  maintenance  and  repairs  for  fiscal  year  ended  30th 

or  repairs $  5,800  DO 

do        3,987  41 

B  unexpended Sl,812  59 

nance : — 

)r  maintenance $16,t>l>0  00 

do  16,718  53 

cpendilure 118  53 

3nded  surplus  of  both  appropriations....     1,694  06 

CHARLES  LAJOIE, 
1891.  Superintendent. 

I 
I 
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APPENDIX  No.  19. 


R  E  1*  O  R  T 


ON   THE 


FOR  THE  FISCAL  YEAR  ENDED  30tii  JUNE,  1891. 
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APPENDIX  Na    10. 


HAUURNAY  SLIDR. 

Ottaw 

Sir, — I  iranHFuit  iioi-owith  a  loport  by  Mm.  Jo^oph    Ro 
III' Sagiiviiny  Slidtv  for  the  tiseal  yeiir  eniiod  :jlith  Jurio,  IS 
1  have  the  honour  t"  Iw,  Sir, 

Yrn.r  i.ho-li.'Ml  Hor 

:  F.  K.  l!..v,  !■;»,., 

SeireUir.v.  T>epail.nioiit  i)f  Public  Wnrkw, 


QUEBl 

Sea, — I  liavo  to  repoK  ax  follows  on  the  woi-ks  execuU 
i-r  tlie  fiscal  year  ended  30tJi  June,  1891. 

The  mooring  pier,  lo  whkh  is  attached  the  head  of  th 
I'lwiiand  rebuill,  und  repaiiH  were  mode  lo  the  slide  ami 
7  wa«  "treiiglhene'l. 

The  number  of  logs  of  difteronl  dimensions  which  ] 
'luring  the  year  wae  79,100. 

I  have  the  honour  to  Iw,  i 
Your  ohodii 


ill*  .Acliii;i  Obiof  Knginoer, 

I'lil.lic  Works  l>opar(m.inl . 
Oltaw!!. 
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Department  of  Public  Works  of  Canada, 

Chief  Engineer's  Office, 

Ottawa,  2nd  December,  1891. 

Sir, — I  have  the  honour  to  transmit  herewith  the  report  of  Mr.  R.  Steckel,  of  this 
department,  in  connection  with  the  determination  of  water  levels  along  the  River  St. 
Lawrence  by  geodetic  levelling,  between  the  cities  of  Montreal  and  Quebec. 

The  work  done  by  Mr.  Steckel,  and  the  results  attained  thereon  are,  in  my  opinion, 
of  such  interest  and  importance,  that  I  have  no  hesitation  in  recommending  that  his 
report  be  printed  as  an  appendice  to  the  Honourable  the  Minister's  report. 

The  field  work  performed,  including  tide  and  river  gauging  as  welj  as  levelling 
operations,  was  commenced  in  1885  and  completed  ih  1888 ;  the  total  length  of  time 
spent  in  the  field  being  about  14  months.  The  office  work,  which  was  of  a  very  laborious 
DAture,  had  to  be  performed  by  Mr.  Steckel  and  his  assistants  so  as  to  interfere  as  little 
a«  pi)!»i»ible  with  his  departmental  duties,  and  the  proficiency  with  which  it  has  been 
done  is  deserving  of  the  highest  praise. 

Three  special  appropriations  were  made  by  Parliament  for  this  work :  13,000  in 
1^6-87,  #2,500  in  1887-88,  and  $2,500  in  1888-89,  in  all  $8,000,  but  this  amount  does 
nut  represent  the  total  cost  of  the  work  performed  in  the  field  and  in  the  office,  as  the 
tedmical  part  of  the  work  was  done  chiefly  by  employees  of  the  department  under  Mr. 
Steckel's  superintendence. 

This  was  considered  the  most  satisfactory  and  most  economical  way  of  doing  this 
Work,  and  the  results  attained  give,  without  doubt,  a  fair  return  for  the  outlay 
incurred. 

Before  closing  my  remarks  on  this  Report,  I  would  take  the  liberty  of  strongly 
•d vising  that  this  work  of  establishing  geodetic  bench-marks  along  the  River  St.  Law- 
rence W  continued :  1st.  Easterly  from  Quebec  to  the  Atlantic  coast,  and  westwardly 
frtHD  Montreal  to  the  great  lakes,  and  up  the  Ottawa  River.  Such  a  general  system  of 
Accurate  levels  would  prove  of  immense  value  for  public  works  of  all  kinds,  as  well  as 
f<jr  agricultural,  hydrological  and  geological  researches,  and  would  be  more  e^)ecially 
U3»eful  to  the  Departments  of  Public  Works  and  Marine,  under  whose  dual  control  the 
oavij^ation  of  the  whole  of  the  St.  Lawrence  is  vested. 

The  work  below  Quebec  would  be  of  great  service,  in  connection  with  the  projected 
*ietermination  of  the  low  water  plane  to  which  soundings  should  be  proj>erly  retluced  in 
the  **  Beaajeu  Channel,"  previous  to  engaging  in  exp<»nsive  sounding  operations  with 
the  object  of  ascertaining  the  cost  of  removing  the  obstructions  at  the  upper  end  of  that 
channel,  which  are  representee!  by  the  Marino  Department  as  a  source  of  danger  to  s<»a- 
pHiig  vessels  of  over  25  feet  draught. 

However,  pending  the  completion  of  the  eastern  section  of  flie  projected  work  along 
the  St.  Lawrence  between  Quel)ec  ami  the  Atlantic  i^Hist,  which  should  l)e  the  first 
umi#!rt«%ken — and  the  determination  of  the  correct  mean  sea  level  at  some  |K>int  on  the 
JHilf  ^hore,  by  the  Marino  DejKirtment,  by  means  of  an  exteruitMl  mmi^'s  of  tidal  (ibst-rva- 
tiiOA,  towards  which  Parliament  has  votinl  the  sum  of  ."^U^OOO  at    its  session  of   1>*1»1, 


WATER  LEVELS,  RIVER  ST.  LAWRENCE, 


BKT^VKEN 


QUEBEC,  MONTREAL  AND  LACHINE. 


Department  op  Public  Wokkh, 

Ottawa,  24th  November,  1891. 

TV  Chief  Engineer  of  Public  Works. 

Sib, — I  have  the  honour  to  submit  the  following  report  on  the  levelling  and  gaug- 
ing operations  which  have  been  carried  out  under  my  direction  between  Quebec  and 
Montreal,  as  per  instructions  received  from  you,  with  a  view  of  determining  the  water 
levels  of  the  St.  Lawrence  above  the  mean  level  of  the  sea  during  high  and  low  stages 
tif  the  river,  for  various  phases  of  characteristic  fluvial  tide  waves  and  establishing 
Triable  permanent  bench  marks  along  this,  the  principal  Canadian  highway  of  naviga- 
tii>n,  for  use  in  connection  with  the  ship  channel  and  other  harbour  and  river  works. 

The  levelling  performed  between  Horel  and  Quebec  forms  the  second  link  of  the 
pnijected  circuit  of  precision  levels,  from  the  tide-gauging  station  which  has  been 
«*tabHshed  by  the  United  States  Coast  and  Geodetic  Survey,  on  the  Atlantic  Ocean  at 
•iiiTemor's  Island,*  Harbour  of  New  York,  back  to  the  same  ocean  in  the  (^ulf  of  St. 
lAwrence,  vid  the  Hudson  River,  the  Champlain  Canal,  Lake  Champlain,  the  River 
Racheliea  and  the  River  St.  Lawrence.  It  appears  from  the  accompanying  **  Extract 
*  from  a  report  dated  10th  October,  1887,  on  fluctuations  in  the  level  of  lake  Champlain 
"and  the  average  height  of  its  surface  above  the  sea,  by  assistant  C.  A.  Schott"  i(aee 
Appendix  No.  14),  that  in  the  United  States,  the  spirit  levelling  commenced  in  1857-o8 
K  New  York,  has  lately  been  completed  up  to  Putnam  station  on  the  Delaware  and 
BndnoD  Canal  Company's  Railway  near  the  head  of  Lake  Champlain,  and  that  from  the 
Matiiao  just  named  the  elevation  of  the  lake  was  transferred  by  water  level  to  Rouse's 
^%intt  «t  the  foot  of  the  said  lake. 

\  The  precision  levelling  commenced  on  Canadian  territory,  in  1883-84  near  Rouse's 
11  now  completed  inclusive  of  office  computation :  1st,  along  the  River  Richelieu  from 
named  village  to  the  town  of  Sorel  ;  2nd,  along  the  St.  Lawrence  between  the  city 
and  the  town  of  Lachine. 
system  of  simultaneous  double  levelling  and  the  methods  of  observation  and 
ktion  adopted  for  the  work  performed  along  the  River  Richelieu  l)etween  Lake 
lin  and  the  St.  Lawrence,  and  which  are  fully  described  in  the  report  addretised 
inder  date  of  16th  September  1885,|  I  have  continued  to  follow  in  all  essential 
;ween  Quebec  and  Montreal.   Moreover,  geodesic  level  No.  1  and  improved  nxis 
\  D,  illustrated  and  described  in  detail  in  the  said  report,  were  again  made  use 
in  addition  to  these  instruments  a  second  level.  No.  2,  constructed  by  the  same 
makers  as  No.  1,  M.  M.  Fauth  &  Co.,  of  Washington,  D.C.,   was   brought 
lisition  when  wide  streams  had  to  be  crossed,  and  also  the  two  new  rods  E  and 
accessories  constructed  by  the  late  Mr.   £.  Chanteloup  of  Montreal,  which 
exhibited  at  the  London  Indian  and  Colonial  Exhibition  of  1 886. 


iabaohite  beigbti  of  the  great  lakes  are  referred  to  the  mean  sea  level  deduced  fnmi  gaugingi*  mttdo 
•  LUaad,lBG2tol87d. 
trannoitted  to  thia  department  11th  May,  1888,  by  B.  A.  Colonna,  EfW].,  amiiitant  in  charffr 
ICv. Sorvey  Otfioe at  Washington,  in  reply  to  a  request  made  at  my  iiugge*»tum  (mt  No.  77543, 
iJn7)i,  for  the  heights  of  some  prominent  bench  marks  in  the  vicinity  of  Rotise  «  Point,  or  in 
\f  near  the  frontier  easily  aooessible  from  the  Canadian  side— above  the  mean  level  of  thn 
I  at  one  of  the  tide-gauging  stations  established  b^.the  iiurvt*y  im  the  Atlantic  coast, 
is  pubUsbed  inclusive  of  illustrations  in  the  official  re|iort  of  the  Defiartnient  i>f  Public 
m  fbcal  year  IBM-^  as  Appendix  Na  7. 
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The  new  pivot  level  No.  2  had  alao  to  be  used  for  a  short  time  at  Montreal  and 
\4cinity  on  the  north  shore  of  the  8t.  Lawrence,  while  repairs  were  being  made  to 
level  No.  1. 

This  instrument  (No.  2)  carries  a  horizontal  circle  ^ve  inches  in  diameter,  which 
permits  of  reading  angles  to  thirty  seconds  instead  of  single  minutes  only  as  in  Na  I. 
mean  value  of  one  level  divisitjn,  2  millimetres  long  =  3*3  seconds  ;  one  divisioD  of 
micrometer  head,  keyed  on  screw  for  raising  or  depresung  telescope  and  level,  corres- 
ponds to  2*22  seconds.  Aperture  of  telescope  =  0*124  feet ;  focal  distance  of  object  leiis  = 
1  -34  foot. 

Tt  is  provided  with  two  astronomical  eye  pieces  which  afford  magnifying  powers  oi 
about  40  and  60  diamete**8,  in  connection  with  the  objective  of  the  telescope. 

The  angular  distances  from  the  horizontal  wire  in  the  optical  axis  of  the  telescope, 
to  the  stadia  wires  on  either  side  are :  2'  25"-5  and  4'  29"n5  ;  the  angle  between  the 
extreme  wires  being  therefore  6'  55." 

Inclination  due  to  inequality  of  collars  =  ^  of  a  micrometer  division  or  02  second  : 
the  eye  end  collar  being  smaller  than  that  at  the  object  end  of  the  telescope,  for  whidi 
reason  the  correction  re<juired  according  to  distance  had  to  be  added  to  each  reading. 


LKVKLLINO  OPERATIONS  PBBPORMED. 


Two  continuous  lines  of  levels,  marked  A  and  B  on  the  computation  sheets  and 
abstracts,  were  run  simultaneously  on  the  south  shore  of  the  St.  Lawrence  between 
Caughna^aga  and  the  graving  dock  at  St.  Joseph  de  L^vis,  viz.,  in  seven  sections  of 
from  about  25  to  35  miles  in  length,  numbered  from  4  to  10 ;  the  levelling  operatirjns' 
l)eing  carried  on  in  opposite  directions  on  alternate  sections,  as  was  done  idong  thf 
River  Richelieu,  with  a  view  of  preventing  in  a  measure,  the  gradual  accumulation  of 
error  supposed  t«>  arise  fix)m  working  constantly  in  the  same  direction. 

The  sections  of  the  continuous  line,  together  with  the  cross-sections,  check  Unea. 
l<M>p  lines,  «kc.,  levelled  in  connection  with  the  same,  are  indicated  approximately  in  reil 
on  Admiralty  charts  Nos.  2830a  and  2830^  of  the  river  from  Quebec  to  Lachme,  to  *  , 
scale  of  10*335  feet  nearly  per  inch,  which  are  submitted  herewith.     {Ser  illustrattonif  J 
Nos.  XXVI.  and  XXVn.)§ 

These  sections  of  the  main  line  inclusive  of  check  lines,  <kc.,  may  be  described  a4 
follows ;  the  order  in  which  the  levelling  operations  had  to  l>e  carried  out  and  the  benchi 
marks  made  numbered,  for  reasons  of  economy  and  othei's,  being  adhered  to  with  th»* 
object  of  pi-e venting  confusion. 


8k<tio.\  No.  4. 

The  levelling  operation8  were  coniijienced  in  the  City  of  Sorel,  at    B^M  on  »  boandary 

Htune  of  Soiith-Eastem  Railway  jiroperty,  west  side  of  King  Street,  nearly  opposite  Jacqum 
Cartier  Street,  and  carried  on  in  an  easterly  direction  throurh  Victoria  Street,  and  alonsr  the 
met  and  conoeMion  romdn,  ftc,  as  shown  approximately  on  Ulustratioii  No.  XXVI.,  nntu  the 
illage  uf  St.  Antoine  de  la  Baie  du  Febvre  waa  reached. 

Total  length  of  Section  No.  4 

Lk^Hcription  and  elevations  of  bench  marka,  ftc.,  given  in  abstract  of  results  No.  IV  A 
euilKidied  herein,  pages  10  Ut  17.  Corresponding  computation  sheets,  78  in  number,  con- 
tained in  Appendix  No.  'l.  Levelling  operations  recorded  in  geodesic  level  books  Nos.  36, 
37,  3H,  39,  40,  41,  42,  handed  in  herewnth. 


Statutf 
MiW 


K 


90 


In  connection  with  this  section  of  the  main  continuous  double  line,  levels  were  run,  as 
rihown  in  level  books  Nos.  U6,  105  and  113,  on  the  23  computation  sheets  contained  in  App^i- 
dix  No.  1*  and  in  abstract  of  results  No.  IV.  B,  Api^enaix  No.  12*,  viit.  :-- 


Carried  forward. 


30 


*Not  published. 

5$  Chart  Na  2830u,  with  additioun  (III  XXVI.),  reproduced  by  lithography  in  two  i>art».  nnniM 
XXVIa  and  XXVIb,  to  a  scale  of  10,000  ft.  per  inch. 

Chart  N\».  2830b,  with  additions  (IlL  XXVII  \  a]^  lithographed  in  two  parts,  numbered  XXVII 
d  XXVIlb,  to  a  scale  of  10,000  ft.  jwr  inch. 
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Brought  forward. 


(m).  On  th*f  aouth  nhor^  of  the  St.  Lawrence  :  - 

C 

li«t.  Twice  from  B  -iM  on  D.  Cordin  m  biick  house,  west  Hide  River  Yauiaska,  near 

XLI 

croM  road  leading  to  Abenakis  Springs,  down  to  the  Yamaitka  lock,  vis. :  the 
first  time,  26th  September,  1884,  and  again  3rd  July,  I8881,  with  a  view  of 
verifying  the  reported  considerable  settlements  of  the  last  named  structure. 
Total  sumidence  of  side  walls  together  with  sill  at  upper  end  of  lock  chamber, 
found  to  have  been  only  0  0336  ft.  since  1884. 

0  93  miles  x  2  = 

2nd.  From  gauges  put  up  on  east  and  west  shores.  River  Yatnai»ka,  near  lock,  to 
flood  mark*,  &c 

Total  mileage 

C 
.>d.  From  B0M  on  D.  Courchesne  s  brick  house,  opposite  the  Abenakis  Springs 
XLIV 

hotel,  along  the  road  on  the  west  side  of  River  St.  Francis,  in  a  north- 
westerly direction  towards  Lake  St.  Peter,  to  flood  marks  made  by  Mayor 

Crenft,  of  the  parish  of  St.  Fran9ois  du  Lac  and  other  parties 

C  C 

4th.  From  Br-^M  on  Jcm.  LarameeV  brick  house,  Pierreville  Mills,  to  B3M  on  a 
XLV  XLVI 

cut  stone  monument  planted  at  mouth  of  main  channel.  River  St.  Francis .... 
C 
5tli.  From  B@M  on  Nestor  Duguay*s  stone  house.  Village  of  Baie  du  Febvre,  at 

intersection  of  rood  leading  to  the  parish  church  with  the  post  road,  north- 
ward to  Lake  St.  Peter 

ih).  On  the  north  shore  of  the  St.  Lawrence  : 

1st.  From  St.  Lawrence  to  fkjod  marks  pointed  out  by  Louis  Gervab  ui  bis  house, 

west  side  of  road  along  River,  Rang  Nord,  |iarish  of  St.  Barth^l^y . . 

tSnd.  From  high  water  marks  pointea  out  by  Honor^Vadeboncoeur  around  his 
dwelling  house,  shed  and  stables,  south- west  side  River  du  Loup  (en  kanlj, 
near  its  mouth,  to  Lake  St.  Peter 


SBniON  No.  5. 


Tbu  section  extends  from  B^Y^M  on  stump  on  beach,  in  the  division  line  between  the  par- 

C 
4h«  t4  Ste.  Croix  and  Ste.  Antoine  de  Tilly  down  to  Bi3M  made  on  the  west  wall  of  the 

LXXIV 
(^nrmment  Graving  Dock  at  St.  Joseph  de  L^vis.         * 


LrrelUng  carried  on  in  a  north-easterlv  direction  for  a  distance  of 
Rcanlts  given  in  Abstract  V.,  page  18  of 
J»r«4a,  see  Appendix  No.  2*,  78  pAges. 


this  report.    For  corresponding  computation 

Ltvels  oo  main  Une,  loop  lines\nd  cross  sections,  recorded  in  geodesic  level  books  Nob. 
^  47,  4a,  49.  00.  54,  55,  56,  57.  58,  63,  64,  96,  96,  102, 114  and  115. 

A  kwp  line  was  levelled  from  B3M  made  on  the  solid  rock  at  the  foot  of  Basile's  Hill, 

LXV  C 

ittrUh  uf  St.  Nicholas,  rid  north  shore  of  St.  Lawrence  to  B3M  at-foot  of  retaining  wall, 

LXXI 
l>ari<iacwi  •  Hill,  in  Geoige  Couture*s  yard,  Levis,  together  with  an  extension  to  the  Louise 

Uick*  at  Pointe  k  Carey,  and  a  spur  line  from  B^M  on  the  Church  of  Notre  Dame  de  la 

Usrde.  Champlain  Street,  (^ebec,  to  the  Quebec  Observatory,  on  the  Cove  Fields,  and  Mar- 
trIW  Tower  Na2,  near  Grande  Allee,  344  feet  above  the  mean  sea  leveL  Total  distance  passed 


[N.R  —This  loop  line  comprises  two  crossings  of  the  St.  Lawrence  estuary,  which  were 
•ftttAsd  by  making  each  time  two  sets  of  simultaneous  observations  with  instruments  placed 
t  aaarly  equal  utitudes  on  opposite  shores.    One  of  these  crossings  was  made  at  the  oon- 
'mcted  part  ol  the  river  opposite  Basile  s  Hill,  and  the  other  from  the  Queen*s  Wharf,  i^ue-- 
'4V,  tW  whole  as  explained  at  length  in  the  progrms  report  submitted  to  you  under  date  of  < 
I  »*g»brf  9,  1K86,  a  copT  of  which  is  annexea  ho^ta    See  Aupendix  No.  15.  ]  t 

HiMiha  of  loop  line  levelling  contained  in  Abstract  Na  V^,  pages  24  to  2(»  of  tliti*  report ;, 
'irnhspudding  ogmputation  sheets,  51  in  number,  to  be  found  ni  Appendix  No.  3*. 


Carried  forward.. . 


I 


Not  published. 


Statute 
Miles. 

30  4058 


1  8600 
0  1819 


2  3414 


2  405: 


2  1022 
00329 
0-9544 


30  7233 


10  7«m 


81  7717 
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vater  levels  eatablwhed  at  24  ptoccs  ;  a]»o  Mcvationti  uF 
!*lBtcin  wh»rf  and  at  Lotbinifro  ;  morpover,  GrondiDn 
er  lev?].  Total  diKUina-  gone  ovn  with  spirit  level. . .  | 
ishcii  at  Purtneuf.  I>F«c1iaiiibaiilt  ftnd  (irondine*  t  alHO 
udt  )ntufei,  involving  levellJoE  over  a  tntal  lengtliof. . ' 
Appendix  NalS*  ;  porreBponning  cMnimtation  sherta,' 

this  wction  Te(»nl«d  in  bookn  Xoe.  .'VI,  IS.  53,  H),  60,1 


t  of  David  Provencher 


i  Guntill]',  westwardly  along  the 


..BgMl 


'hich  here  follows.    Details  of  computationii  ohowr 


2-4072 


LTd 817717 

renoe  levels  were  run  from  the  main  line  to  tide-water 

tance  gmie  over  being ]  ."il<l9r 

me  for  ninilar  inirpoam  at  ux  pcHnt*  :  the  siim  oF  the! 

:<«,  Ac,  aee  abttract  of  reaultn  No.  V  A,  in  Ap|iendix 

ned  in  Appendix  Nii.  2.* 

Samos  No.  6. 

ne  between  the  paiixhes  of  St.  Antirine  de  Tilly  and 

C 
h  in  a  weat^rly  direction,  up  to  B^M  made  cm  stone 

LXXXIX 
mouth  of  Petite  Riviere  tfu  Chene. 


2  K832 


[e  of  Baiedu  Febvrf.     Tot&l  length  uf  sc 
eteimining  elevalioiia  of  four  special  bench  markc ... 
Ho.  VII.  embodied  in  this  report ;  computation  »heet»j 
:en  on  sout^  shore  at  nine  points  ;  alio  elevations  of 
gauge*  establinhed,  iieceraitating  the  running  of  levels 

•d  marks  established  at  Cap  de  la  Magdeleine,  Three' 
of  gauge  used  by  Three  Rivers  Harbour  Commisinoii- i 

1b  i.ver  a  tijtal  distance  of 0»037 

:tNo.  VII.,  Ajujendi):  No.  12'  ;  oominitation  sheets  inj 


Sktion  N'l. 


between  parishes  of  Beoancour  and  tietitilly,  at  eastern 

C 
an  easterly  direction  to  B&M  at  upper  efid  of  Sectiiml 

LXXXIX 
,  parish  of  St.  Jean  des  Chaillona. 


[1B9I] 


NUtUtr 
MtW«. 


b 


'* 

•* 


:.»i:j 


r»a«4  aad  «<h«r  n«*T  b-ivU  f«t«bltahti(l  at  tm  plact^  cm  tb«*  Miuth  *bur«*  at  thr  St.  i«« 
«•   mA  fSmttmrmn  mmI  (^Di|4Ain  y»uir*«  ctmntxrU^l  «iUi  nuiin  lin<*  hy  water  l«\«4,  wKk 

•  ^  tl»  •-  «t»i  <rf  til*  Ht,  I^«  fTTit*',  rh^Tk  lior  l»**i*ll«l  fnun  <^hani|»Uiu  Church  Ut  Ki«')H*ii«nj 
■Mar*    Ns«  v*4k«  <*««u|«n%'a  «h«rf  At  Rat i«can  ;  alau  rlrvatKitia  ii4  (W»id  nwrk*  (iM^r 

<•     •!  (  ■.««•. t4K*fi  MUai(«    mxu\  im  Kut*r«  (*hMii|4juii  and  B*tiM«n,  in%tilviuff  alUtgftbrr 
94    «•*»•»«!•  ••'•r  •  dwtmiio' «rf  ....  M  ti&SR 

^  I.     t^'<f«f4«  '4  1h  mht  iM^nrefj  Hr_)M  *m  |Hin»h  church  <i(  St,   Pirm*  lr«  IWiiurt*, 

•«  -    !>•*  H  an    o'^rf*    *^    llnttM  lit-'*  wluirf.  aiicj   B0M   im   •lump  ml    lirtititU    (ififHaiita* 

•  «■«-»•<«  at  I'lNTUfvi  •  «haH.  d«^t»iv«1  fn4n  maiu  iinr  lr%fIlinK  <in  wMith  •hum*,  fimiMl 
«!-•«•■  t  ••  l«»fM»t.  « I  th  «hfltt«'«K'*- 4  if  rtt\  at«<  Ml  U'twv^n  Muur  I  MM  iit#  <i««1urv«lfn«n  watrr 
•  mm  -J*  kiwi  f«4«D«-(  titt^  liti**  iif  rh«<k  U>«rU  mil  mi  iMirtii  •Ihitv.  Atvlrart  <tf  rtwulta  uo 
■  .  w  ?.  •!•  -I***  aixl  ini^  v^'tKMi*.  rtc.,  run  fnmi  Ibu  liiw  t»»  thr  n*i^,  i»tc..  »iU  br 
%     •    ^;a*v-i  t  Nit   12.*  {lair*^  ^  U»  43t  a«  alw»  ti»«*  r(in>**|«mdiny  ci«n|iUtatM«  •h«*«<ft,  4^i 

•  -•■  •  w%,  ,mr*  ■r-w.^1  in  o  ^iiHx  t M in  »  ith  St^titm  \«i.  H,  rTO*nl<^  in  irMii4«'«M-  l**f|  Umk* 

•   :  **  :t  r .  :•».  >  !fi.  !«■».  lui.  \(h  and  ii.v 

Sin-rM"\    No.  11. 

r 

•'■^^'  •    ••    I-    -M  ••.  iK»    Hi*>l  tiiarkM   h^JI  an<l    U-^rll^l  al<>ii4(  tin-  laMt  r*mi\,  iIm-  wIhiU* 
*        \  \  \  I 
l^\l    *  iarr*  *tai  tr**^  4iti  KaliMni  }^rt*^ti'm  farm.  |«n«h  (if  Varvnti»«,  aU-tit  :!  mil** 


•  -  ;«n**   •  •••«■•  h 

1   <al  Uik^h  III  •^-tifiti  31  3tt4» 

•I  *W*   v-iAY      \i<*.*t  'iTith,  |w««,  Iwnih  «fll  <t  |Mit  fiown   in   I'Wi.  ('tt»«*  tii  Oh'  <4«1  wind 
•w  ■   w  K«<««  K.*h*li«-i«.  m  thr  iitr  (if  Nirt*l.  wa*  trmiiafrrrv**!  Ui  St.  .I(«i«*t4i  d>  Si«^  «io 

•  •«*  MiV      ^    ili»  aai'l   mr^.   Urn   t\w    fiilUiwitiff  r«mM>ii* .    l«t.   I  «i^  indiriDrd  tn    Mr. 

<' 
y^*  tr***  il.at  H-'«M  ("'It  •«»  I***  Iw^kadrk  (if   Mr«r».  MK'arth^'a  iv-HUor**     th**  imU 

■'^^B«^*    ••.  •%  iti  that  W«*]it>      wmtld  |iri*l«Mv  •*■*»  lia\r  to  hr  r*tiH>%r^  a*  tU^y  iiit*-n<)»«1 
■•      .    '  «   >(■«■•  (•MUwIatKm  iitid«*r  (hat   («rt  *4  tht-u    lw«iw.     }n4t.    iWw-li  ««-n  <t,  a*  hr«t 

•  ■  ■    'r>-  t«|  !••  Iw  •  ««r«  n«i%t<tivtit  {HMt  U>f  ■ntiKluiiir  iMin***^  m  nmw^|ti*'tMY  *4  «hii-h 
«««v    .mI    *•«  rv«tM'«M)  and  th*  vrll  (Hirtl^  hlU'cl  «ith  rti>iti«»h  t 

I  Ipm  «■#  .  •■#  d«M-  M  <«pnt»««-tiim  aith  thta  tran«f«^  o  IIZ! 

1*^*  >    4  .■«i|'«taCw«»a,  lv<<  tkm  N'ti  *J,  |p\rn  ai  A|>fa'tMlii  N'ia  T*,  4«JtitAiiiiiiK  1:9*  *Im«  t*. 
^ite*    4  rw  ••!«,  rvrtwai  Si^  **.  %tz.,  :   Nn.  I\.  ftJUriia  iHfv^iiMlrf.     .Vr  fta^rw  V*  Ui  Vi.     1>n 
tvr*  M  afiur  hn^  mo  li>  Ki««^  Si.    I^wr^tuv  :  alwt  •*!«■  \ at t* »«i*  f«tatJt»h«^   i4   ar^rral 
•*  ^  m  m  «»i#Y  sad  «<tirr  Kauir*<*  I'*'!  ui>  at   .^t.   J<p«  |4i   dr  .Sur*  I.   0<ttr*^'«tur   ai»ii    \'^ 
^*  ^     i  w*»mh  nm— ttatwrf  Afi^ril  U'%rliin^  «»«» r  a  diMlaiK*-  i4  7  JK'aA 

*ta  «rt»  •*-  «v  thr  hriirhta  r*«ih«<«)  Irt  (|'ariU(irt«^Tiun«d  at  UfMT  i*la(v«,  iit  .   at  Bt-riiiwr, 
••»«    L*>a«tr»*  aad  lt*i»tit«m%  ;  t<iCaJ  diataiM^  ir«<«i«  (i«*r  t>  ISM 

fc    »*«trafft  (rf  rv«*dta,  N<i.  I A      A  in  Apprtxtit  .\'«*.  12*.  I^tf***  i3t4iUi,  ami  t«CT>*fa«i4liiitf 

!«••»  ■trtvt*  tn  A|«t«o«)i\  .\(i  7*. 
'••••.«%  v^^nWI  10  U.*rl  t.«.k*  N(*.  •«,  'O,  M,  <•.  •«»»  <.  •«.  ♦C.  I«*v  I IX  lUai»'1  M«t 

H»fTi<"X  N(»    I'*. 


«"   *  a.  «  i^  tW-  !■*!  r««il  tvivlii  ««*U'rl\  aJI  tti«  Ma%  tUiwu  ti    H#\l.  alrv^li  (i«<«  r^t*«l, 

/n 

•  •  ■    >•  ••'    •  tK»  «illa^  tJ  \  ar^nn*-*.  *»  'iji   th«    •  \«*  |Kh"ti  ti/    lU    l**!    I  '    11. 'U*    *  !.••  h 

■    «*^  *'Mi   *«■  «     4  thr  hurt)  rr^mnd 

T  Cai  U««th  ()4  o^ltmi  .  -U  '<U4 

t 'amrd  Unm mnl  >l  *«C:t 

**    K      la    if^lrff  !••  |««%»nt  l**^*  fritui  uii*4  r*  »  iiti  Hh  U  !t«  «  i  •■  ti  kt«  1   ■!   » t*   1^  •  •«••*  r*,  t  nak  (^    4? 

*  m»  aavl    t^hvaw  laC  at^^ir*,  tmrtn   ic   iKhtf    riil-^>'«h  itiU*   tlw   «*•  •    U><m«    u**!   «  \:«aB«l  U     *•   l*t.  |«m«I 

»       •      %.  K  aad  tt  ba^^  in  I*(^m  U^^i  |m«t«^  fr<|  t»t  «  a«t  in«  ■  t  .iti  !•  r«  *'■  "it  1    ^    l<«  t  -n  ■!  ^Jt  *  t«  t  ••••* 

^1    k^^  iM^tntf  Aaia^w  at  ta4t' m   ai>«(  4  Iim**!  *i    t*<i*  ''^  «kti.«ii'A!   tA|>*   *.'    .it    ■«  •    1  «-«     »■ 
^  «^  '•  at     CiV*     If*   ^"   ]l*    rat  ti.  m  I  irli    an    •*  (•(■•ftt-^t   di    |>'««««-i4   •^•l«t    |»m««1»i««<i  1  (•■J      •>»«• 
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nmrm  BAMudniwUllvDcbBkrk  B & M  bimI*  fnan  tO  tu  II 

»t  cxxxv 

ifiT  Bde  tjl  nuthem  AbotnmK  ^  bridgv,  nfor  the  urth-mt  anffif 
'fc  i»  nmr  boiled  id  thp  ranli  tmjMctiaa  >lopr  foraiKl  around  Uif 


H#M  on  laigp  ebu  rtuiDp  un  DUTthFTn  buik  <if  Little  Mmuval 

be  bridge  mt  the  iuteneclkia  of  tbe  tumpikr  nwd  betrnvn  Chambly 

C 
the  pun  n»d  liuOK  the  ««t  lodr  of  Rii-r  Richelipa.  U,  B«M  on 

CXSlII 
I  etmreh  of  LuntfoeaU.  ric.  with  *  viev  ■■(  ckaiiig  tbr  cireiiit  erf 
irbidi  wen:  ran  fnoi  thin  town  airing  thr  Rim  St.    I«wTcocr  to 
ij  Bmd,  ruf  the  nlk7  of  tl»  River  Rirfaelien. 
na  kirt  in  making  this  ciimil  of  IQS-6IW  luilHi. 
liManoe  =  ODTRTS  ffwt. 
)  =0'<»S12    ■' 

^  irf  check  line 

C 
an  No.  tot  kvelled  r»i  mirth  sbure  of  St.  Lawrvnce  froo'  BAM 

th  nhore  op[uiite  k>wer  end  of  8l.  Helen's  laUnd,  acrm*  the  River 

C 
ialuid  to  B  M  M  on  ea>t  face  suutheni  abutment  Canadian  Pacific 

Street,  MuDtreaLaod  thtnce  westward  ti>  bench  mark  H  ODOofiing 
[a  abutment,  new  Canadian  Pacific  Kailsar  bridge,  and  eaatward 

C 
hetagu,  together  with  an  eitfmion  at  the  Ufiper  end  fruin  B  €  ^^ 
bove  ground,  wect  face  of  fiin  pier  at  north  or  I^f^ine  end  new 
bridge,  to  thf  uiiper  end  uf  the  Lachjne  Canal  entrance  chaattel  at 

sge  of  lt;ve]|iiiK  done  on  Iheae  check  luid  loop  line«. . 


«  mn  fnmi  B^-  M  on  coping  west  xide  uf  BDutment,  Caughnaivaga 
iu  Railway  bridge,  over  this  bridge  and  along  the  jMnit  mad  up  to 

olic  ptuish  church  of  the  town  of  Lachine  form  pt,n  iif  the  wctioD, 
levellMl  thence  westward. 

Tibed  was  rnn  with  a  view  of  omnecting  the  Lachiue  Canal  with  the' 
ahing  permanent  geodesic  liench  uiarks  along  the  MiBitnal  Harbour' 
'  slope  of  the  lit,  Lawrence  between  tht  naid  city  and  the  town  of' 
shore,  ss  well  as  the  etevatinnn  of  flood  a     '  '  ■' •     • 


;  beyond  the  weslem  city  limitB  the  poet  road  wi 
Lacnine.     Reaults  arrived  at  on  main  line  section  Xu.  10  gii 
irf  the  other  lines  imitdei«T)hed  are  contained  in  Abstract  Xo. 


ion  No. 
lAbstra 
For  details  of  eompiimtions,  nee  Appendicts  Nos.  fl*,  S 

ve,  the  f'lllowing  o|>eratioDi  were  carriMl  out  in  connection  with 

ights  of  Nivenl  high  and  low  water  gaiiRn  which  were  r«d  in  I 
ir  at  lAprairie,  Longueuil  and  Varennes,  and  also  flood,  ordinary 
I  points  on  the  south  shore  up  to  the  new  Canadian  Pacific  Railway 

running  of  levels  over  a  distance  on  the  north  shore  of  

xy  river  and  flaid  levels  at  128  points ;  also  the  elevations  of  mitin 
ud  9,  Lachine  Canal,  etc. ;  the  total  distance  iHssed  over  with  the^ 


met  No.  X  B,  Apiipndix  Na  tZ*,  iiaga  TO  to  1Z2.  Coroinitatioii 
ic«aNos.a*,  flMd'andU*. 

rations,  see  level  books  Nox.  79,  80.  81,  88,  8U,  HO,  91,  92,  93,  ^.  9&, 
10,  111,  112,  113,  lis  and  117. 

,  <if  bench  well  A  near  the  Intematiunal  Boiindaiv  nt  Rouse's  Point,  [ 
.H.  on  water  sill  under  window  north  nide  of  Oha|»iian's  block  of 
'oiat,  and  verification  of  levels  taken  in  1883-84  ti>  bane  course  of 
.  Montgomery,  etc    | 
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H««r«<«»t  funiMd SO  «Hf3 


o  ^isx 


•  •  •*  •  »*  rwt-i^'rjf^  in  W*»I  Ujiik  N*».  107. 

:    \«r-«rmtii«.    m    Aufwt,    IMHO,    €ji    cnawiiif    rffrctMl    in    l>tH*4»r.     1}«C.    tn*    waU^ 
lUr  or  Ht».  K*UDf4i«i,  anuth  tlKifV*,  toiirundioM  whmrl,  (in  th4*  mcih  •htm*  «4 


T*»  ■••..t   rf  tKia  wiirk  vwi  b*  diwkMH*  thr  fact,  UuU  thr  Iftnrf  »liit«*  liirch  tr*^  t«i  thf 

c: 

•   f'**'  •   ;:  (i|i|mmW  (in4MiuM«  mhmri,  <m  «hich   H«M   ImH  U^»  nuid«-  July  7.  \t^K 

m) 
m  .>•  •»  ^l.«Brr1  «tUi  thr  hitl  tw^twt^'ii  July.  IHH6,  and  (K't4>l«*r.    IMC.   U»  «  U*%*1  0\%9 

••    <«• «    ttkmA    mhnh    il  <KTti|i«f«l  cinrin*llv ;    Mid    fnn(i«*rtn<»n*,     iHaI    lirt«««-t]    Orttthrr, 
*'  w^'   \  ^-i*rt.  l«iil.   Ui*  hill  hm^\  nalmd***)  and  addiUtmal  (i<*|»th  (4  m«rl>  1  44  ft-t  (w« 

-••  i  N       17*,  |*^r^  3&  '**  »l«trmrt  trf  r»»ului,     (  4HnrniLatii«)  •ht"*^*  in  Aiffwn^lix  N*».  4*. 
4^*  H    •4.  M*l  1»*^  aad  l>>f.     Fm-M  wtirk  m3(»niMd  m  W%«>1  bi»k  N<>.  llK 


I*  •  'i  \m  mmru  hy  rrfirrinjj  Ui  the  inr«n  nml  |»n*ljiUili»  emfr*  which  lm%^  \nH*n  i^m\ 

'm   4  .f  «;'  thr  «r<rtHmii  •irjmmt^ly.  thnt  thi»  levplliiig  o|irriitioiiM  omtinur  t4i  lj»»  kept  up  U» 

■•  <*f  \Mjn\  til  a(x*iirAnr  uhuaJIv  taIImI  fur  in  Eurt>|>i»  hihI  thr  rnit^nl  SiAtm  i»f  Aroerini. 

k.-T»:i  ^%{*Uiri#>d  in  my   rrp<»rt  cintnl  26th  Juiit*.    1HM4,  thr  «»l»M»r\i'r  inny,   ■•vtinl- 

•  **   •!•*  rtiU*  mi*tfiU»f\  in  thf***  rountrirn.  iwcept  f«»r  iih<»rt  di'^tniu**^/  hrtwi*en  tnoJirnch 

•#   •#««i<iri«  *rf  *J'%  U»  .V)  or  l<><>  milf«   or   iiM)n*   tl»r»  niHwii   rmor  «UMt*lo|»t-«l  p#T  mil** 


M    'If 


•   "t  rit^inJ  ;i*  *  ^    ,**•,       O^Ol-fi  f«-«*t,  or  tliitt  flf^fl'tiinl  ill  tlif  uli*»lr  tli^tAiur  L 


T*«  -^  up  tl>r  •r%«*n  «*«-tioiin  of  tlir  t^iiitiiiuotiH   liii«*  of  ItMfU  mn  li»*t«**«*ii  i^uflwN* 
'  •-•:•  r**»a4fit  A*  A  Hho}«*,    tht*  followiu};    mmii  himI    prolwiltl**  rrn*r^    itHlicitint;  tlit* 

C^    4  a.«uriuv  «»f  th**  fi»*lil  mork  ii^^ffonn***!  on    tin*  'Jit't  *JM\%  imlf*  oiirr*-*}  li\   tli»****» 

•  •  • 

•    »rt  iirri\Ml  at 

'.    Mr«n  rrr^if  fot    «hoU*  di*«tAri4*r    .     .  iH>*.i7*J**   fr»*t. 

IVt^Mlilr  f*rrr»r  for  wh«>Jr  (liHtAtH^      0*I7l.*»i  iMMWr.*      " 

M     Mraii  rrn*r  jier  niilt*  ....  immm;7h      •« 

M.    F*r*i*mMr  mntr  jirrinil*'        O  i;7  4.%  M  »ni»H'i7 

itut  ^. 

• '*  J  t4.ffcr  «4  rrffrt*ii*'r  twl«iptrNl  for   nil  f*tf*\iitioti<«  «*»»tfilMt''li««<l    lwt«r*-n   t^\i«ta-«   .hhI 

'  ■*"••;  l»  tfi^  n»««n  lr%f»l  «>f    thf  A(lt4litir  at     thr  ni«Mtth    of    thr  liulf  of    .Ht     |^mr»Mi^, 

•    -M;  ^  |«»hit)«m  «if  mliK-h  «AM  Appmxiniittrh  dr(«*riiiiii«^l  h\  ii:r  .tt  t^ufU^   iti   I^'^mhj^ 

s^v,    -4    lint*  Aironini    hv    thr  .\(itiHr.ilt\   ihiirt<«   of    thr  St      [^i%i  rv  lu^  arul  •tf'ri*  •  "I 

•  t.-.l  'itrr  tr«UKllitr*  m«(lr    uiidfr  Ihr    iitiiifrv  l^ioti    of    tliM    <|f|i.tr1tn«-tit  arnl  the-   M<>ti 

■*   H  arts i^r  4  Vicnin I Vkiorirr«. 

T*.^    iiKtfiMMi  I  »(i«»f>tr(l  111  rtxinj:  At  thr  fity  of   *^u»*lw**',  111  ao  .ippnixiinitt    n*  u  tut, 

'  ^*»r,  VA  Ir^rl  fi|   thr  AtUiitu*  ill  thr   (itjif  of   St      l^i^rvinr.    |wt.*li'ij    tJ.r    .M<ut%t^ 

T    -^t»i>«i  (if  thr  ftAUir   hv  IlirAJi*  of  rXt«'lMhMl  titl.il   *IhI    Iwifinnrtfii   .U.i.titlitf   iit«i«^.t«» 

tfifc:  i>Hvr^  Ati4»n«  m*4lr  At  *oiiip  imitit  aIohi^'  thrfiulf  *hort\  •U' h  a«  4  .*t»*  lt«»-.»r. 
^'  M'  ,  mttti  thr  <Yimplrtn)  fin  uit  of  |f\rU  .lUixr  .illinlfij  |o  t*  iu\i\  t|«-<i:*-«(  ,*i 
••   1  m^^mtmU^i  hrrrto        xS^*-  Ap|«'lMliY   No    'J  I    ) 


[1891] 


It  will  be  seen  by  a  perusal  of  this  note,  that  two  computations  of  the  approximate 
elevation  of  the  mean  sea  level  in  reference  to  the  0  of  a  gauge  that  was  put  up  by  my 
flii-ection  in  1881-82  at  the  foot  of  St.  James  street,  St.  Peter's  ward,  Quebec,  were 
made.  One,  or  say  No.  1,  was  based  on  data  taken  from  a  cross-section  of  the  River 
St.  Lawrence,  designated  by  the  letter  A,  which  was  taken  at  a  point  1 J  mile  west  of 
the  village  of  Lanot*aie,  where  the  river  bed  is  contracted  to  a  width  not  exceeding  IJ 
mile,  and  the  other,  or  No.  2,  on  data  taken  from  a  section,  C,  made  across  the  Lake  St. 
Peter  flats  where  the  stream  is  nearly  7J  miles  wide.  The  two  results  thus  arrived  at 
differ  by  alxjut  2  0  feet,  mean  sea  level  No.  1,  viz.,  that  based  on  cross-section  A  being 
found  to-be'  about  2*0  feet  lower  than  No.  2,  or  that  based  on  cross-section  C. 

VV^hen  levelling  operations  were  commenced  at  Quebec  in  1885-86,  the  lowest  height 
an-ived  at  was  jidopted  as  a  datum  ;  but  having  examined  more  closely  into  the  niatter 
after  the  tirst  se^asoifs  work  was  completed,  I  came  to  the  conclusion,  for  the  reasons 
stated  at  the  end  of  note  A,  that  the  higher  of  the  two  levels  determined,  viz.,  that 
based  on  cross-section  C  would  probably  turn  out  to  be  the  most  correct.  I  consequently 
raised  the  datum  first  used,  2*0  feet,  so  as  to  make  its  height  correspond  with  the  results 
of  computation  No.  2.  This  will  explain  why  the  elevations  of  bench  marks,  <kc.,  given 
in  the  report  submitted  to  you  under  date  of  26th  December,  1886,  on  the  determination 
of  the  i*elative  coping  heights  of  the  walls  of  the  graving  dock  at  L^\4s,  and  those  of  the 
Louise  Basin  at  Quel)ec  are  two  feet  less  than  the  corresponding  elevations  which  appear 
in  the  abstracts  of  results  now  transmitted. 

In  July,  1888,  11th  to  13th,  bench  well  A  planted  on  the  international  boundary- 
line,  near  the  village  of  Rouse's  Point,  was  connected  with  bench  mark  ©,  made  in 
1882  by  Mr.  Assistant  Tittmann,  of  the  U.S.  C.  andG.  Survey  on  stone  water  sill  under 
seccmd  window,  21*5  feet  from  N.  E.  comer  north  front  of  Chapman's  brick  block,  which 
stands  at  the  S.  W.  jjonier  of  Lake  and  Champlain  streets  in  the  said  village. 

The  Coast  and  Geodetic  Survey  authorities  place  the  elevation  of  this  B.  M.  at 
1 10*06  feet  above  the  mean  sea  level  at  Governor's  Island,  New  York  harbour,  in  the 
i-eport  by  Mr.  Assistant  Schott  dated  10th  October,  1887,  already  referred  to,  with  an 
exti-act  of  which  the  department  was  favoured  11th  May,  1888.    (6>*  Appendix  No.  14.) 

In  this  report  it  is  stated  :  ist,  that  the  mean  sea  level  adopted  is  that  deduced  from 
tidal  ol)seivation  in  New  York  harbour,  made  by  Coast  Survey  at  Governor's  Island 
between  1852  and  1879  inclusive  (comprising,  therefore,  one  and  a  half  revolutions  of  the 
moon's  ntxles),  which  was  transferred  by  water  level  to  e:ist  Iwink  Hudson  River,  foot  of 
18th  street  ;  2nd,  that  the  elevation  of  the  bench  mark  on  the  Chapman  block  depends 
cm  spint  levelling  along  the  eastern  side  of  the  Hudson  River  by  J.  B.  Vose  in  1857-58. 
and  on  operations  performed  by  O.  H.  Tittmann  up  to  1887  with  the  spirit  level,  along 
the  Erie  and  Champlain  Canals  and  the  track  of  the  Delaware  and  Hudson  Canal  Com- 
)>any's  Railroad,  as  far  as  Putnam  station  at  the  southern  end  of  Lake  Champlain,  and 
thence  by  water  level  to  Rouse's  Point,  where  he  connected  the  lake  level  with  the  bench 
mark  on  the  Chapman  block. 

!Mr.  Schott  places  the  probable  error  or  uncertainty  of  the  average  elevation  of 
Lake  Champlain  (97*17  feet)  which  has  been  deduced  by  him  from  the  readings  of  the 
water  level  made  by  the  United  States  engineers  at  Fort  Montgomery  between  1871 
and  1882,  when  taken  in  connection  with  the  levelling  operations  just  described  :  at 
about  03  feet  (exclusive  of  uncertainty  due  to  secular  change),  and  the  elevation  of  the 
Ijench  mark  on  the  Chapman  block,  viz.,  110*06  feet,  must  be  at  least  as  nearly  correct 
as  the  a\'erage  lake  level  I'efei'red  to.  On  the  other  hand,  I  make  out  the  elevation  of 
Mr.  Tittmann's  l>ench  mark  at  Rouse's  Point  to  l)e  114*5010  feet  above  the  mean  level 
of  the  Atlantic  in  the  Gulf  of  St.  Lawrence,  as  approximately  determined  by  me  at 
Quel>ec  in  1882,  which  result  shows  that  my  datum  is  (114*5010—110*0600)  =  4*4410 
feet  below  the  plane  of  i-efei*ence  adopted  by  the  L^.S.  C.  and  G.  Survey,  viz.,  the  mean 
level  of  the  Atlantic  at  Governors  Island,  as  transferred  to  Rouse's  Point. 

The  law  accoixling  to  which  the  estuarj*  would  be  drawn  down  Quebec  harbour  at  low 
water,  by  tides  of  smaller  amplitude  than  that  corresponding  to  the  minimum  astronomical 
coefficient  .30*  until  all   tmce  of   tidal  influence  would  disappear,  cannot,  of  course,  l>e 
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-iv«**«i('«i  icr«phioAlly  liy  a  rurvp  or  m  right  liiir  <lniwn   with   tht*  «i<l  uf  o(M>niin«t<^ 

j-»4mf  rt|^rtwwiial  nwaltji,   the  MUiie  im   haii  l>een  done  for  neveml  of  the  nmiplHr 

i^tn  i4  fAinuiK  •ad  kHing  tidefi  with  ooeflicientit  vanin^  hrtween  39  and  117  oliwr\ rd 

••7  **     »e  nay  auiume,  however,  witluiut  rixk  of  Roing  f»r  a#%tniy.  that  in  the  %aid 

fc'«s«r  iKr  a%«*rA|te  rmte  of  de|>rea«ion  of   the  low  water  level  i«  NenMbly  uniform  fur  all 

a    ■■ttlAift«4i*   whether  the  am  pi  it  udi^  c<»rreM|Mind  t4>  th<^>retic*al  ctN'tfioient**  liet«e4*n 

•  Mid  1 1*«  'M-  lM*t«een  .V>  Ami  0. 

hi  w  d*iia|c  «e  <mn  err  only  on  the  right  Hide,  an  regartlK  tht*  objtvt  nt»w  in  \ie», 
■  'f^  fc-^t»^T«l  iTNMDet ri(*al  Utn  of  the  low  WAter  leveU  of  lioth  the  fpiining  ami  Ui^ing 
■•  •  -4  n.ir*  (4j»rr^ed  in  the  fall  of  |HK7,  while  the  fn^^h  water  diHi*har>cf  r«*niaine<l 
»■»'  1  -*'t»«tAfit.  are  «rn«ihly  straight  line*  hut  slightly  inclined  t4>  the  honrim.  and  the 
»•:*'  4  t^tr  f-vtuary  at  low  tide  increaAeH  nn  the  tidal  undulationA  decrevuie  in  ini|M>r- 
.    »      N.»«   I  timC  fin>ree<lin({  «m   the  iMUti**  juiit   detine<l,  that   a^conlinj;  to  tl»e   re»ult#i 

•  ■*  i«r«twifft*  performed  lietween  New  York  harliour  and  Hou«*eH  Pomt  mhirh  are 
••.  -'%  Mr  S«*lMMt,  in  hi*  rejMirt  tif  tVtoljer,  |HH7,  al>o\e  refern^l  to,  the  (fo\emor')« 
•'«i  ■  --An  «r«  let  el  m  m<»re  than  three  f«*«»t  aUive  the  level  nt  which  the  St,  L^wreni^ 

*  *  «r  J  u»  i^ehrc   harlM»ur  if  the  4«f«ttiary    wa^    tidele«ut   ami    the  river  nt  the  utage 
•»■    •     iiw  l.arifr  t4  e«|ual  t4i  aome  ."WM^CHK)  cuhir   feet  per  iMHtiml  and  the  depth  on  the 

*  -   -H  k   N«*    I,  foi»t  of  I^M*hine  (^aiml,  aUmt  16  feet. 

\*  :f  !•  iiaAnife*tly  imptM^ihle  f«»r  the  mean  level  of  the  At  Until*  in  the  <»ulf  of  St. 
-••»     ^    f<i  ^ir  at  a  Kreiater  absolute  heiglit  than  the  le\e|  of  the  river  aliatnu'leil  fn»ni 

-  .  *  ^'..v  <4  the  tide*  would  l>e  at  C^elxH*,  nonie  MK)  luile^  inland,  the  j^reater  fHirtion. 

*  ••#  «lM*i^  of  the  ilifferenre  of  4*44  feet  lietw«'n  the  ele\ation  of  the  iippniximAle 
-«%  ar*  '^•\*'\  tiatum  Mhif)te<l  hy  me  and  the  Oovenior'k  Klniid  mean  M*n  le%el,  and 
■*-  •   .  •!*  -rv  than  4  44  feet,  will  liave  t4i  lie  a4*i'ount4H|  for  in  nttnue  other  nay.      I'nder 

•     •      I  •tmj%*y^^    I  oimrludeil,  after  mature  om^ideration,   t<»  retain  ni\    own  ilatum 
«  :t^  rtKCii|4ett4>n  of    the  pro|»oiM><l  line  f»f    le^eU    from  (^uel*e«*  dom  n  U*  a  pUce  *m 

-  '  .  f  -h'tr^  auitaMe  for  the  eAtahlmhment  of  a  pn»|ierly  e4{uippe<i  Kau^fin};   HtatUMi.  aa 
K*«*«i  •'*   OH*  in  the   pn»Krei^   re|Nirl    *iul»niitt4'd  t4»  you   on  the  9th    l)e«*emlwr,  l'*'*»> 

•  \:t»irfti«   N<i.   I'*!,   and  the  detenninntum  of   the  meiin  le\e|  of  the  AlUnttr  at  tin* 
.    .■•«^tt«i«  *4  nmtniuou*  •»ene«i  of  arrurnte  j^augin^  nifwle  diintii;  w%eiHl  year^. 


•  * 
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BTv>U|cht  <Vin*-?iurd ^  ^^ 

K^  iW  AMUlh  ^Kuri'  ill  Ihe  St.  lA^Airence  )evi4«  «vfv  run  from  the  mam  hne  to  tide-waUr 
^u^e«k  »lc.,  as  ±)u.^U;  Um^  total  di:^tiiiK?eguueoT\^r  being yi0K 

ikk  %h^  aonk  «K(J«#  Wv«»UiiD^  »*a»  <k«M»  foe  timilar  porpoar*  at  «ax  pointft :  the  «m  of  the 
«lu«aii(cv  cvu¥(«d  k>nuia^ •  ......  2'*CS 

|\Nf  waWc  Wvv^  eWvatKMM  orf  ^u^^**^  Ac*  «*»  abstract  ol  rrsohv  Nol  V  A,  in  Ap|Htid» 
Xo^  l^  ;  tx«itt|>Mtatk«  »K«te<jA«  :iK^  cvitttauietl  ia  Appeti<iix  Noc  2.* 

VTMiMwrai^in?  at  K£^M  m  cUvb*K>a  hm*  Utur^iva  rb**  pan-«iw*  tif  St  Aafrxne  «V  Tilly  mad 

c 

S»«w  Ok»a#  wa*  W^«UwU  aiuoic  th**  bvach  ia  a  *4»t»?dT  d  rvctiow,  up  so  B^M  made  *m  stKve 

LXXXIX 
VMittJatautt  <fi  Xahum  LaiOotl  %  hottsi*  at  atLKitb  v^  P^tie  Riv^n*  -fn  CHene^ 

Tote*:  Wn^  .jt  wc«i&>B     25  I3**l 

A^^ttottdJ  Uj^^fLliutf  uvrtvrtiitMid  in  cvtimf^.cii.'a  wtcb  "-arnt  -'{iwnal  o*mHt  mark*  2  1*1 

'^  keciii  gMug«w  mic  'it>  ar^^UAii   t'oittoe  FtaOua  whart  sod  at  LtiCimiit*r**  :  aK»f^--w«?r.  *rp«diia«i§> 

j(«ii|M  ,.vaii«^UiO  %ita  uiifUit  at**   >*  >*aitfr  Iw^vL     T  fCsfci  'tj*45»ne»*  xun*?  •>v*-r  wicii  -fpinc  le^ei. .  *»  ©••? 

X%  iKH-ch  shorv,  AaxI  '.»?'.  r-ts  t4!vt^.  Hi'^^tHM  At  P«T*i»t^ir\  I>MMmaiDbaaic  ami  wonilnsBa:  afc«> 
^  U  v»£iv»{to  A  K-^ryHhSiikv^-  <Ami  lH:iiLOAajo«fc(iit  .oku^tAs,    n'  oi^-'nt^  Iifv-^ilinic  >)v*^  a  t  »cal  ^  f^^  of.  4  tfTl 

K<.i  :v»i«it»  .    ^w^  -V  >!^nta.i  \  I   -V,    Kpt«n«ii.\  X*i.  Hi*  ;  v>jrRtf|MmHn|jr  otmiiratecspa  ^iweta^ 

Le»«riN  tMk«u  •!»  .A/UtKViiou  *itn  thijs  '^tjvtioo  p-vplrti  *n  *x^>k»  X**.  TI.  ^  "3^   itt.  <•. 
.1.  'i*.    »dv  '^  Itte.   I'Xis  lO<   lU  MiKi   IW 


LA*»'lito  Tout  H<^^.Vi   »u  >ii'iK  'j*e*m«-«t    ti   Oa.Hl   F'>is*-iK*it'r^  "t^^nit-HL**,   :M*«r  .iivisiuo 

c 

LI 

A.  .<.iu*<>.u.*J   tttii'iu.    »'v^*....uu  **  I    It '«:iti«.:i.:iii    .•-.aii>.'U'>  .'I   '■•or  H»*^'**  "articti  marksL  4  3K^ 

*.^  *,>  -^    >».•,    -W    '%      <N>    'i^  '*\   .  ■•   '''A     "i.   '*'v   '^'*^    ' -^    -u**     II- 
V 

-'  \-\  =  .\ 


..     i  •-- 


N 
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Statute 
Mile*. 

BnniKht  forward 197'2251 

Flood  aimI  other  river  leveU  establuhed  at  ten  placeA  on  the  south  shore  of  the  St.  Law- 
rriio^  and  Bati^can  and  Chauiplain  gauge?*  connected  with  main  line  by  water  level,  which 
itfixwitated  the  runoinff  of  levels  over b'^JIS 

(in  the  niirth  of  the  St.  LawTence,  check  line  levelled  from  Chami>lain  Church  to  Richelieu 
And  OnUno  Navigation  Com|>anv'8  wharf  at  Batii»can ;  alao  elevations  of  flood  marks  deter*  j 
miot^  at  Charaplain  village  and  on  Rivers  Champlain  and  Batisoan,  involving  altogether 
b^ieHing  operatimis  over  a  distance  of 8*6635 

C  I 

N.  R   -  Difference  of  height  lietween  BQM  on  luirish  church  of  St.  Pierre  les  Becquets, ' 

CXIIl  C 

np|»«ite  Batiscan  gauge  at  Brunelle  s  wharf,  and  B#M  on  stump  at  Gentilly  opposite, 

206 
flis3)|j|ain  gauge  at  (raguons  wharf,  dedured  from  main  line  levelling  on  south  shore,  found 
to  tfrr<e  within  0  16  feet,  with  difference  of  elevation  between  same  pomtti  deduced  from  water! 
Uvidf  (TCM*ings  and  connecting  line  of  check  levels  run  on  north  shore.  Abstract  of  results  on' 
fbfck  line  mirth  -bore  and  cross  sections,  etc.,  run  from  this  line  to  the  river,  etc,  will  be, 
f'^ukd  in  A|)t>endix  No.  12^*  l>ages  39  to  42,  as  also  the  corresponding  computation  sheets,  40 
m  nomber,  in  A[*p<^ndix  No.  0.* 

Field  w«irk  performed  in  coiuiection  with  Section  No.  8,  recorded  in  geodesic  level  books 
Nm  72,  73,  74,  75,  7«»,  78,  tfl»,  100,  101,  104  and  115. 


SlMTIOX  No.  9. 
C 
StariMl  at  B-4M  on  the  Sorel  nuirket  hall  and  levelled  along  the  post  rtwd,  the  whole 
C    XXVI 
VAT  up  to  BAM  on  large  elm  tree  on  Fabien  Loxeau's  farm,  parish  of  Varennes,  alMiut  2  miles 

271  / 
«rkm  th«»  parish  church- 
Total  length  of  section  (        31  2600 

<)n  Saturday,  August  2fVth,  1888,  bench  well  G  put  down  in  1884,  close  to  the  old  wind- 
null,  c«*t  «id«*  River  Kichelieu,  in  the  city  of  Sorel,  was  transferred  to  St.  Joseph  de  Sore]  on 
'V  west  side  of   the  said  river,  for  the   following  reasons:    1st.  I  was  informed  by  Mr. 

C  , 

J'Aai  McCarthy  that  B©M  cut  on  the  brickwork  of  Messrs.  McCarthy's  residence — the  only. 

XXIV 
[•maiipnt  liench  in  that  locality-  would  probably  soon  have  to  be  removed  as  they  intended 
to  Mniild  the  stone  foundation  under  that  {lart  of  their  hotise.    2nd.  Bench  well  G,  as  first 
pm  down,  firoved  to  be  a  %*ery  convenient  post  for  snubbing  purposes,  in  consequence  of  which 
thf  cnver  hjMl  lieen  removed  and  the  well  partly  filled  with  rubbish. f  i 

Kxtrm  levelling  done  in  ccmnection  with  this  transfer O'  1122 

I>etail»  of  oumputations.  Section  No.  9,  given  in  Appendix  No.  7*,  containing  126  sheets. 
Abitnct  of  mults.  Section  No.  9,  viz.,  :  No.  IX.  follows  hereunder.  8ft  pages  48  to  55.  On 
*«Jth  abotv  44  spur  lines  run  to  River  St.  Lawrence  ;  also  elevations  eatablished  of  several 
Itifh  sad  kfw  water  and  other  gauges  put  uo  at  St.  Joseph  de  Sorel,  Contrecceur  and  Ver-' 

'  bt<iv4,  all  of  which  necessitated  spirit  levelling  over  a  distance  of. 7  '3855 

()d  north  shore  the  heights  reached  by  AomIs  determined  at  four  places,  v\z,^  at  Berth  ier, 

L^uwirue,  Lavaltrie  and  Repentigny  ;  total  distance  ^one  over 0*4234 

Ser  ahstract  of  results,  Na  IX — A  in  Appendix  No.  12*,  pages  48  to  69,  and  corres^ionding 
i^«iiMAtioii  sheets  in  Appendix  Na  7*. 

FVW  work  recorded  in  level  books  Nos.  82,  83,  84,  8.5.  86,  87,  96.  97.  106, 113, 114  and  lltJ. 


Sbction  No.  10.  I 

Bcgmi  at  bench  mark  v-^  on  coping  east  side  of  abutment  at  southern  end  of  new  Canadian' 

l^scifir  Railway  bridge  across  the  St.  Lawrence,  between  Caughnawaga  and  Lachine   was 

C 
^ii<W  fbllowing  the  post  road  n«jrtli-easterly  all  the  way  down  tv  B#M,  already  described, 

•  'Xit  2mUe«  below  the  village  of  Varennes.  with  the  exception  of  the  last  1.J  miles  which 
•»*T»  run  tlirougfa  the  fields  between  the  road  and  the  rivet,  to  cut  off  a  long  detour  of  the 
r  ad  alnag  the  lfrr*w  of  the  high  ground. 

Total  length  of  section 


Carried  foiward. 


33  9344 
284  9923 


^*ot  iNiblished. 

tX.B,  -In  order  to  prevent  boys  from  unscrewing  the  bolts  which  keep  do1^^l  the  covers,  breaking  off 
\',w  lopi  Mid  throwing  stones,  eartn  or  other  rubbish  into  the  wells,  those  most  ex|K«ed  to  be  tamperwl 
••'(til,  rtz..  A,  E  and  G  ha\*e  in  1888  been  |irotected  by  cast-iron  cylinders  about  1  'K5  ft^t  in  diameter  and 
i  In  ft  f«rf  high,  having  flanges  at  Ijottora  and  closed  at  top  by  segmental  cap  all  in  one  piece,  and 
'  nglttog  fnioi  400  to  500  lbs,  each,  which  are  supi>orted  on  piec'^-s  of  cedar  placed  aluut  1  foot  under- 
rr  oDd. 
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IktMigfat  forward 3Kt  ISG 

C  C 

AcldilM)iuaiev«IKi«rhetw«^eBB#MMidn'^<^bt'OcbBUkriEBBMi^^  10  lull 

Si  CXXXV 

f««-C  abovt*  k>w  vmt«r  uti  upfier  aide  of  fluutbem  ftbutmeist  \J  bridge,  nev  the  nortii-wnt  angW* 

of  tb»  former    ^ 0  «>*• 

N.B.—  Tki»  beticli  isftrk  is  now  binied  in  the  eMth  pruCectioii  silope  foriDed  arovmd  the 
\m^  of  tbB  abiitneDt. 

C 
Ch«ck  Ime  mn  fiom  B#M  on  largv  ^m  etump  on  mjrtbeni  hmnk  of  Little  Mcntresl 

63 
River.  39  to  -10  fec4  above  the  bridge  at  the  iatenectiuo  ol  the  turnpike  road  between  ChiunfalT 

C 
BaaAJD  and  Loagwmil,  with  the  puKt  load  alun^  the  we«t  «ide  of  Riv*>r  Richetien,  to  B  H  M  oo 

cxxin 

the  Runaa  Orthotic  pariah  church  of  Lofiyfl,  viz..  with  a  view  ni  dosiiig  the  circtdt  of 
levek,  l^mW  miles  km^,  which  were  ran  frooi  thi»  towm  akng  th»*  River  St.   Lawrence  to 
Soret  and  thcvoe  to  Ommblr  Baabu  nd  the  vaDeir  of  the  Riv*>r  RicheiieQ. 
0  36  fe«t  of  elevatioa  w^  kMt  in  maHig  this  ctrcoit  of  MO  >>lflS  uiiW. 
Mean  error  for  whole  dtvtuwe  =  0  tlTSTo  feet. 
Ptobftbfe  error  do  =  <»  «5S1:2    ^^ 

Total  WiMTth  of  check  tixke 15  «^»4 

C 
Uiop  tine  beaded  Sectioa  Nol  14%  levelled  rut  ourth  <bure  *if  Sc  Lawnmce  frao*  B^i  M 

l«Iiu  uf  iiilead  tree  uti  «iuth  »hor»  opposite  lower  end  «if  St.  Helen**  Inland,  mrom  the  River 

C 
St.  Lftwrettce  and  the  ^said  i«l3U»d  to  B  ^  M  i«  east  £aee  «oii£hem  aboonent  Canaffian  ftci5c 

M 

Kailway  »ubway  at  Btock  Street,  Mootrettl,  and  thence  westward  to  b**sch  mark  —  on  eopoaf 

*ti  southern  or  Canirhjmwagn  :&batment,  new  Canadian  Pactiic  Raxhrar  bridge,  and  eaatwnrd 

C 

to  new  ?>ugar  refinery.  Uoehehiga.  together  with  an  extension  M  the  tipper  end  fnma  B^M 
m  wcond  cottr>«e  ^)f  stone  abov«f  ground.  we«t  £ace  of  first  pier  at  north  or  I^chxae  end  new 
t^VnadiAn  Ptbcitic  Railway  bridge  to  the  ut>per  end  of  ch»' Lacfatne  r'^nnl  entraace  chairnrf  at 
Ldbcbiue. 

T<*tAl  mileage  of  l**v»:>llimf  «ion«;  on  tbe«e  check  and  loop  limws.     30  9SftT 

X  K     The  limi  milfr^  ran  fioiu  B^  M  ou  coping  w»^  ^it^  of  aouonent^  Cwighanwaga 

**ti«l  of  Dew  CaiittdiAzi  Facitk:  Rail>*av  bridge,  ovifr  thj2«  bridge  antl  along  the  po^  mad  up  to 

C 
H^AI  txft  cite  Roman  Cath«.4tc  pori^  church  of  the  town  <>f  Lachtne  form  part  «jf  the  isectioa* 
sav  NtA  IL  pr\>pi>eed  to  bv  le*^u*<l  tbence  we»'tward- 

The  luof»  hnt^  )\i»t  iietA>nh«ni  wa»  run  %ich  a  vi««  of  cvifmevtinir  the  Lachtne  Canal  with  the 
main  hue  oi  Vv^ls ;  ty^ablit^hing  (leruiaaetic  geodf^ic  bench  wark^  aknw'  the  Montreal  Harboor 
front,  and  detenuium^  the  >lope  of  tfa*-  St.  Lawrence  between  tb*-  -aud  city  ami  the  town  of 
Lachinv  aJt.>{ig  the  north  shi>re.  ac«^  u^U  ac»  ch»^  elfv»t)«*n2i^  of  iuod  marks  made  on  thii»  shore, 
ix-lu*  th«*  LacQitM^  rH(»tdi*  :  ^w^,>tld  ib^^  wtwiem  citv  htiiits  tb**  p».wt  njmi  wa»  foOowed  the 
;{T>»tcT  p«*rt  <«f  the  ^ay  tM  L«M.-niti^.  Kt:«!4ilt(»  amvtM  ju  on  main  hne  action  N<a.  l^  given  in 
Abe^ract  N".».  X. .  aii*iitht.»«*f  of  tin*  ••chvr  ii!)ei<  nita  ilt-Knt»»^l  %r**  omtained  in  Abatract  No.  X- A, 
bvtb  oi  ^khK-h  aiv  ♦Hit'K'dKxi  hrt"**iu.  Kt*  d*'taxif*  oi  cvuiimcacumik  -^e**  Appewhce*  Xo».  S*,  9^, 
l*>*  sad  U*. 

In  .itkiitiou  t*.»  'iht:'  Abo^-o.  tb**  follovkutg  «>|irr»tiotj!i  vt^r**  carri*^  out  in  connection  with 

L  M^tabiU-^iu^  the  *K-t^hti4  t>f  ^^rvti-nil  hi^h  .uhI  low  watv-r  gmuc»*  which  were  read  in 
>iitfvivut  "ftjiteioiic*  '*t  t.if  vt;t*r  *t  L-Ai'tnirtt',  L^-'ti^jt-uil  atui  V.uvun«4,  aud  ali«u  Sood.  ordinary 
iml  'oh  uau»r  levvls  %t  lm>  m.»tiit.>  Hi  thx-  s^tuth  ^hiT^-  -ic  :i»^h«'ne^  CanadiMi  Pactlic  Raihmy 
'trHige,  ^hich  •^■utailt^t  tiu  ruiiu  ii^  «►{  W**  Is  jwr  ^  ii'^LUicv  ini  th«*  !h»rtfa  "jboTH  of   .  8  tfi^ 

i   Det*iUiiTii>iK    Titiu.iTN  '^iwi  iUJvl  fk'*'*]  Vvvix  .it  llN  in^xnts:  ;ilr*o  rbt*  "tev^tioQ*  oi  mitr«* 

>ili;*»  etc..  ^A  U'ct'*  No**.  I  Aud  \  L.whiU«:  Cskiufcl,  -etc.  ;  thv  u>isu  ■h'-taut*'  {.mayed  over  with  the-  

•^pif't  Iti-^el  *x*iiJK  377^ 

K'HT  rv^iiltrs  -ikx*  V^»«.cr.4ct  Ni».  X  B*  Vj'i'*'"*^''*^  N*i.  Uf*.  {•ogw.  7**  cu  LS.  Compirtntiaa 
>Jh^Cs  iiivlua**!  ill    Vu^^uviu^*.  No*.  ^•.  !^*,  U>*  tU'l  H*. 

F'»r  rw\>fvl  oi  ^Wi  >tv..t:u-UA,  Nt^  >w;  .^Mk.--  N.j»v  :^*,  SO.  ^1,  Sjs  ^fci.  Mii,  M.  »1  98v  »!.  9k 
1«ii.  H7.  I'Hk  lo7.  IOCS,  l.iy,  Uo,  111.  lli  lUi,  llo  «k1  117. 

A'ki  '»*r 

1.  Ctmutvtx'U,  iu  l>^»?i.  v'l  'X;Ov*a  y^xil  A  *K'«»i-  :hv  lutt- ru.fcth>iW  !<ounvi»iy  At  Kuaise'A^  I\j«nt. 
Hitu  BM(^,  V.S.O.  -^i.l  *.i.S.  ..m  '^Jki^.r  x;il  iiidvt  v^uiov^v*  ut'crji  ^^it-  >i  Ohapuuui'«  bkvk  of 
'Ooresw  Y'lla^e  t  t  K«.'U;»t" -«  I'oiiii.  .ut*i  i. t'l i rK it k»u  •>!  lev^'LS  '■ttk»-i*  in  l.>KJ-S4  u*  hie*  coorne  of 
M;Ati»  haIJ,  D«k<^tK>u  1\  Kott  Xi'.'titt.'^'u**  rv,  ^'Cv:.  ...  2152.^ 

Carrunl  fi»rw»rvl  39S'M£ 


*  Not  pubUAhev* 
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Brought  forwAfd. . 


Afavtnctof  multa  given  cm  page  12S,  Appendix  No.  12*  ;  computation  Hheetit  contained  in 
ApfMwlix  Xa  11%  page«  29  to  39. 

KieM  work  recorded  in  level  book  No.  107. 

2.  Veri6oatk)n«  in  Augus^  1890,  of  onjssing  effected  in  October,  1887,  by  water 
Wrel  from  Leckrcville  or  Ste.  Enun^e,  south  shore,  toGrondines  wharf,  on  the  north  shore  of 
thr  Sc  Lawrence. 

The  molt  of  this  work  was  to  disclose  the  fact,  that  the  lance  white  birch  tree  on  the 

C 
•iiwe  of  the  hill  opposite  (h^ondines  wharf,  on  which  B«M  had  been  made  July  7,  1886, 

180 
hsd  moved  northwaid  with  the  hill  between  July,  1886,  and  October.  1887,  to  a  level  0*53 
foot  betow  that  which  it  occupied  originally ;  and  furthermore,  that  between  October, 
1H87,  and  August,  1890,  the  hill  had  subsided  and  additional  depth  of  nearly!  44  feet  (see 
.Ipposdix  No.  12*,  psge  25  for  abstract  of  results).  Computation  sheets  in  Appendix  No.  4*, 
page*  54,  54^  and  120|  and  120f.     Field  work  recorded  in  level  book  Na  118. 


MUes. 
383  0422 


0  6028 


Total  mileage  of  levelling  performed  in  connection  with  sections  Nos.  4  to  10,  etc.       333*645(1 

*NuC  iMjbliiihed. 

It  will  be  seen  by  referring  to  the  mean  and  probable  erroi'8  which  have  been  com- 
pat«d  for  all  the  nections  separately,  that  the  levelling  operations  continue  to  be  kept  up  to 
the  standard  of  accuracy  usually  called  for  in  Europe  and  the  United  States  of  America. 
A«  already  explained  in  my  report  dated  26th  June,  1884,  the  observer  may,  accord- 
ing to  the  rules  adopted  in  these  countries,  accept  for  short  distances  /  between  two  bench 

mariu,  discrepancies  d  =  S*-  "'vy /t^.iS;  x  2  /  corresponding  to  nearly  0*03  foot  per  mile  ; 

l>at  for  .sections  of  25  to  50  or  100  miles  or  more  the  mean  enwr  developed  per  mile 

«ibo«ikl  not  exceed  S"'*'"-  ,^rrku..T^  -  0-0126  feet,  or  that  developed  in  the  whole  distance  L, 

should  not  exceed  0*0126  p/"^ 

Taking  up  the  seven  sections  of  the  continuous  line  of  levels  run  l^etween  Quebec 
And  Caughnawaga  as  a  whole,  the  following  mean  and  probable  er rot's  indicating  the 
'legree  of  accuracy  of  the  field  work  performed  on  the  205*9305  inilew  covered  by  these 
v-ction\  are  arrived  at :  - 

;«,   Mean  error  for  whole  distance 0*09728  feet. 


.  t 


;«,   Probable  error  for  whole  distance  =  0*6745 /i  . .   =      0*06562     " 

M,  Mean  error  per  mile =      0*00678     ** 

M,  Pn»bable  error  per  mile  =  0*6745  M =      000457     *' 

DATUM. 

The  plane  of  reference  adopted  for  all  elevations  establishecl  between  Quebec  and 
MoQti^al  is  the  mean  level  of  the  Atlantic  at  the  mouth  of  the  (Julf  of  St.  Lawrence, 
the  vertical  position  of  which  was  approximately  determined  by  me  at  Quebec  in  1 880-82, 
hv  DMaiiA  of  data  afforded  by  the  Admiralty  charts  of  the  St.  Lawrence  and  series  of 
file  and  river  gaugings  made  under  the  supervision  of  thin  department  and  the  Mon- 
trml  Harbour  Commissioners. 

The  meth<xi  I  adopted  in  fixing  at  the  city  of  Quebec,  in  an  approximate  manner, 
the  mean  sea  level  of  the  Atlantic  in  the  Gulf  of  St.  Lawrence,  pending  the  accurate 
tietermination  of  the  same  by  means  of  extended  tidal  and  barometric  and  other  meteon^ 
Impcal  observations  made  at  some  point  along  the  Gulf  shore,  such  as  Cape  Rosier, 
P«nse,  Ac,  and  the  completed  circuit  of  levels  above  alluded  to,  is  fully  deMcrilied  in 
M*»  A  appended  hereto.     (iS**^  Appendix  No.  21.) 
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Ii  will  l»e  s*^u  bv  a  perusal  of  ibis  note,  that  two  computations  of  the  appnodmau- 
elt*\aiuai  of  the  uieaii  sea  level  in  rvference  to  the  0  <rf  a  gauge  that  was  pat  np  br  mv 
aii>\'tk>n  in  1<.<U<2  at  the  Uma  of  St.  James  street,  St.  Peter's  waid,  Qvebec  w«^ 
u-A^ie-  l>ne^  or  j«y  Nim.  1,  was  based  on  data  taken  from  a  croo»-6ectton  o^  tht  Rirer 
''^^*  ^?  "^^^*  de<ii:iiaietl  by  the  letter  A,  which  was  taken  at  a  point  \\  miie  wwl  ot 
tiie  vilUi^e  i4t  L^iu»niie.  where  the  ri>er  bed  is  contracted  to  a  width  not  exce^din^  l\ 
u.ile.  aiivi  the  i»ther,  i»r  Nol  :*,  oii  tUta  taken  frx^u  a  secti4>n.  C  made  across  the  Like  v<i 
Pecer  Hi«v  where  the  sirwtiu  i<  nearly  7J  miles  wide.  The  two  results  thus  arrired  at 
*i:det  U  iiUvui  iH^  teet.  metui  sea  level  Xol  1,  viz.,  that  based  on  CTUJB«-«ectiofi  A  brinr 
h^iiiid  to  In-  uUmt  :i\>  feet  k>wer  ih;m  Niv  ±  or  that  bashed  on  cmss-sectkw  C 

Alien  >vW'i:uot»en4ti*>ii<  were  commenoed  at  i^ebecin  1S.N>>^,  the  li»w#9.t  hdfffc^ 
a  ♦tvtr^t  K%  ma.-^  ;tiio{.'tevi  as  a  dttuui  ;  but  havin;^  examined  DOorecloeelT  inUt  the 
■Iff'  t; >e  hr>st  >ei4>.tu^  '•ork  w»s  o»tt:pleted,  I  came  t»*  the  coQclasion,  for  the 
-vt.itt^  vt  tiie  eii«i  ot  u^te  A.  tbu  the  higher  •>f  the  two  levt-ls  determined,  vii^  thai 
liii.>»^i  .»n  oi*vie<^-sev'ti«'ii  C  »t»ula  t>n>r*iKty  tu-n  »>at  to  be  the  in»«t  correct.  I  con^qaently 
ri^sevi  the  d;ituuj  ti^^  a>e*L  i*J  feet.  -soAsti*  niiike  its  hei^rht  cocreffpomi  with  the  r«siih^ 
Mt  o»iii:.ii'.:i:;ou  No.  ±  Thw  will  t^xiuun  why  the  elevutiocto  t^  bench  marks,  itc,  giv*-^ 
in  tLt>  tvfitrc  <uhin'*.z^*  :i.  ym  un»ier  date  t>f  .i*?ch  Devember.  !>>•>,  tm  the  <ieterminat>> 
i*t  the  relative  cv't-m^  heuntsot  the  wd.!s 'jf  the  yrni^-in^i  liuck  at  Levis,  aoii  thoee  «if  thf 
Loai»>e  Ka^-i'i  At  i^ueiw  .Ai-etwu  teec  ie>;v  trnm  ':heo»rr»»^pt»ntiiiiiCeler^%ti!ijn>  which appm' 
li(  the  al»?vi'-^cc>t  t»t  re^u'ts  ii«»w  nnui>uiitteiL 

I'l  J  i.v.  Inv<.  Urii  tM  i-*kh,  ii^ncQ  w^il  A  piiiuceii  oq  the  LiitematiM>oal  boandarr 
'-11*^.  iie.ir  the  viiiii-eot  K.-a^e-*.  Fume,  wa**  •.•uojiecte^l  with  bench  mark  ©,  m*iV  n 
1  v^L'  :.v  >]•.  A>jii^rviut  T'titiaxia,  ot  'he  T.-S.  C  ^ntiU.  Survev  on  ^4>oe  water  sill  JtM¥^ 
Nev-^iiii  >*tntli»H.  ,M  :»  tWc  r»^»ni  N  E.  .jortiHr  north  tnmt  .>f  Chiipman"^  brick  W^jck,  whici 
^.viiOs  it  :he  S.  W.  ou'ier  at  Lake  uni  Chiuiipiaai  -ftre^ts  in  the  said  villaize- 

iieCo.uxt    iiiio   i;etAtetic  .SurvHv    -I'lriiurtrie*   piaoe   the  elevatii>a  of  thi^  R  >L  ai 

l^'OiirV^t   iiKtvt.' tue  'iiejia   sea  Vvei  itiiovermir^   Island.    New  York  harbow.  in  thr 

i^tH>tr  ''^\    Mr    AN.Ni>iiiiK    Si'hott  .iuteii  l'»ra»VMi^r.    I ^^7.  .ilreadv  referred  Uv  with  au 

♦'\-:-i.t  ..t  Hluch  uif    it'i'urruieiic  Aa>ni\.»ured  I  L'u  M>iv,   I  vv>.     <  ^^  Appen«lix  Xo.  14. 

Im  -u;^  i'*M>v»i  t  't  1^  >tar^i  •    1^^  thut  tiie  mean  ^ea  levyi  .ulnpte*!  is  cliiit  deduced  frvn. 

'.».;v.    M.ss«'i\  i'lt.,,  :n  Nt>H    Yiirk   harin. ur.    iiuui**   hv   Omtit  Sur^ev  ar   ««tvemt>r's  IsUnd 

oerw.vti  :  V'.'  .uui  1  ^:*»  '11.  Insist-   o.iiif.riMnii.  uiei-Hture.  one  md  a  half  n*%-ulutioci*  oi  lb»- 

'iit.vti  ^    'u>vtt'^.,  hJhvh  H.i>  '-t.'ivnr.**,!    H     V  irf-r  '♦M.M  N.  ^-u-r '.iuik  H'i.L-i»a  River.  f«iot«'t 

l^tii  >i..'t't      Jtui,  rjiat  r^,,*  eit'Witiou  ot  Mit*  ijeiioh  mark  on   the  Chapmiui  binck  depeixi- 

»u  vj.tMt  Vw'.lUi;;   tioti;;  tiif  .-acvttMn  Miie  ot  :iie  Huusou  Kivi^p  bv  J    B.  V,>ee  in  lSo7-> 

.*.io  ou  oj^iatu.iw  iHciTntmevi  t)v  O.  K.    rttuuiuu   ip  to  1  >h7  with   the  spirit  level  alone 

t.U'  K:u-^  *iui  C*Kk^*.iM;iiii  (.'aii.iis  wui  Mie  ri-nck  ot  'he  LViaware  .ioti  Ha*is*on  Canal  Com- 

i.aiiv  -v  K;iii!*ma,   w.  uu  .i.>  Putu.iiu   xUitiuu  it  'ne  -iiuriiem  ^fnd  of   Lake  Champlain,  awi 

'Mvu.v  ov  Hau'i   *t•^r'i  %.  HouM*-p..mu  h  nei»  iie  .>»nuei.'rHd  'he  lakn  level  wirh  the  bench 

\i*  Viuit  i..w%^  'He  i.toinioa'  erf»»i  or  uiK-i-rfjuntv  of  the  Av^Ta^e  elevation  ^•t 
LiK.  CMaii4..;*iU  .*:■;:  v..t  h1j».  II  'w-  H^u  otniiu-e<i  '»  hiin  frT»ai  rhe  readings  of  tfa- 
>*  i:t>.  ev.;  uAi.e  >v  nu-  I  -iiUxi  State.-  eMi^uie^r.  u  Forf  Monts^mierv  between  1^*71 
i.io  .vv-J.  ^^.uu  -aK-u  u  cvUiU^-<uui  N%»ta  Mie  .evHiU„3i  oj>^m£iuas  jost  described  :  at 
i.K^ut  •••-  Vt't  »v.u.;^-  .t  M..viuiiu;>  iue  M>  x*t.4tar  .tianut-,.  and  rhe  elevation  trfth^ 
!Hn*.o  -i^a.  <  .u  .u  v.'uv,UMau  K."v<,  . ./,  \  ioo..  r^^t.  ^^^y^  ;^  ^^  i^^^^  ^^  neariv  correct 
u^  ';ie  L-i.w  a.vv  .tv.-;  .^u-u,.!  -u.  *  >u  'iiv  -ukt  h.ui-U  I  takeout  the  election  of; 
Mi.  l'uu»iaax  va.o  :i...iK  it  H'^u^-^Wnni  'o  ^:  II.X'iu  te^t  ioov  e  the  mean  levei 
,.t'oc  A....;k-.u   ;iK-*;u.t..t    >k,  L.^^u.kv,     u>    H^i^n^ximau^v    .ietenmneii  bv  ine  al ' 

rtvt  'K..Ak  tho  i.la.u'  .>t     vtt'i^-uv.   .uuH.U'.i    H   'IK   I"  S  O    xii.i  <;.  -kirv**v,  v:z..   the  iD«n 
■r,^.  >»l  'lie  At;;ui[K-  .u  '.oxriti»a  ^  U.  v..v*.    i^  '  k.x,..i\  ,  ,vii  -i,  'U.u>e  <  Point 

HuKixN  >uvounit:;ios.iuvouK.,..uu..v  .v-.a.u   ^-   iniv.n  ,tos%  ri  <^uei>«:  harbiw  at  Ion 
^*^^**'  '*'^'^7'   ii.»P*»'^'^^^'*t^vi.    oat    'uu-M-u,-...^.,.'u^iuiuauuin-istmoooii«: 
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rrpresented  graphically  by  a  curve  or  a  right  line  drawn  with  the  aid  of  co-ordinaten 
denoting  experimental  results,  the  same  as  has  been  done  for  several  of  the  complete 
series  of  gaining  and  losing  tides  with  coefficients  varying  between  39  and  117  observed 
in  1887-88  ;  we  may  assume,  however,  without  risk  of  going  far  astray,  that  in  the  said 
harbour  the  average  rate  of  depression  of  the  low  water  level  is  sensibly  uniform  for  all 
tkial  (MciUations  whether  the  amplitudes  correspond  to  theoretical  coefficients  between 
30  and  118  or  between  30  and  0. 

In  so  doing  we  can  err  only  on  the  right  side,  as  regards  the  object  now  in  view, 
Utr,  the  general  geometrical  loci  of  the  low  water  levels  of  both  the  gaining  and  losing 
Nfries  of  tides  observed  in  the  fall  of  J  887,  while  the  fresh  water  discharge  remained 
iw«riy  constant,  are  sensibly  straight  lines  but  slightly  inclined  to  the  horizon^  and  the 
«idth  of  the  estuary  at  low  tide  increases  as  the  tidal  undulations  decrease  in  impor- 
T&nce.  Now  I  find,  proceeding  on  the  basis  just  defined,  that  according  to  the  results 
<»f  the  operations  performed  between  New  York  harbour  and  Rouse's  Point  which  ai-e 
id^^n  by  Mr.  Schott,  in  his  report  of  October,  1887,  above  referred  to,  the  Governors 
Inland  mean  sea  level  is  more  than  three  feet  above  the  level  at  which  the  St.  Lawrence 
wfiuld  Ktand  in  Quebec  harbour  if  the  estuary  was  tideless  and  the  river  at  the  stage 
«hen  itrt  discharge  is  equal  to  some  300,000  cubic  feet  per  second  and  the  depth  on  the 
mII  of  old  lock  No.  1,  foot  of  Lachine  Canal,  about  16  feet. 

As  it  is  manifestly  impossible  for  the  mean  level  of  the  Atlantic  in  the  Gulf  of  St. 
Law  fence,  to  be  at  a  greater  absolute  height  than  the  level  of  the  river  abstracted  from 
«he  influence  of  the  tides  would  be  at  Quebec,  some  800  miles  inland,  the  greater  portion, 
if  not  the  whol^  of  the  difference  of  4*44  feet  between  the  elevation  of  the  approximate 
mean  sea  level  datum  adopted  hy  me  and  the  Governor's  Island  mean  sea  level,  and 
fir«8ibly  more  than  4*44  feet,  will  have  to  be  accounted  for  in  some  other  way.  Under 
tlie  drcurastances,  I  concluded,  after  mature  consideration,  to  retain  my  own  datum 
f*«*ndiug  the  completion  of  the  proposed  line  of  levels  from  Quebec  down  to  a  place  on 
tbr  (ffulf  shore  suitable  for  the  establishment  of  a  properly  equipped  gauging  station,  as 
^ugi^ested  by  me  in  the  progress  report  submitted  to  you  on  the  9th  December,  1886 
**^  Appendix  No.  15),  and  the  determination  of  the  mean  level  of  the  Atlantic  at  this 
station  liy  means  of  continuous  series  of  accurate  gaugings  made  during  several  years. 
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TIDAL  PHENOMENA. 

The  tides  are  all,  as  is  well  known,  secondary  effects  of  the  force  by  which  the  sun, 
e«rth  and  moon  are  believed  to  attract  each  other,  viz.,  the  force  of  gravitation. 

Althongh  containing  27,000,000  times  less  matter  than  the  sun,  the  moon,  on 
account  of  being  nearly  400  times  nearer  to  the  earth,  produces  tidal  undulations  about 
two  and  a-half  times  greater  than  those  which  the  sun  gives  rise  to.  Owing  to  the 
largely  preponderating  influence  of  the  moon,  the  tidal  undulations  follow  this  body  in 
tier  motions  about  the  earth,  generally  with  comparatively  slight  variations. 

It  is  often  explained  that  the  tidal  intumescence  is  one  of  the  immediate  or  direct 
effects  of  the  variation  of  the  intensity  of  gravitation,  which  force  makes  itself  felt  in 
the  inverne  ratio  of  the  square  of  the  distance  between  the  centre  of  gravity  of  any 
<)uantity  of  matter  subjected  to  it  and  that  of  the  attracting  body ;  the  consequence 
Ijeing  that  every  wave  has  to  move,  so  that  its  summit  or  crest  may  always  be 
Approximately  in  the  meridian  plane,  which  passes  through  the  last  named  body,  when 
f-ither  above  or  lielow  the  horizon.  It  is  claimed  at  the  same  time  that  this  summit  would 
\ie  found  to  coincide  with  the  meridian  plane  just  mentioned  out  in  the  ocean, 
^-ere  it  not  for  the  interference  with  the  regular  propagation  of  the  wave  by  such 
«iifiturbing  elements  as :  abrupt  changes  in  the  depths  of  the  sea,  islands,  jagged  coast 
lin«i  of  continents,  etc.,  etc. 

This  may  be  termed  the  statical  conception  of  the  tidal  phenomenon,  according  to 
vhich  the  water  is  supposed  to  take  at  every  instant,  the  position  of  equOibriums,  which 
»uitn  the  momentary  intensity  and  direction  of  the  forces  at  work. 

That  the  diminution  or  increase  of  weight  which  obtains  in  all  matter  subjected 
U}  the  attracting  influence  of  heavenly  bodies,  is  not  sufficient  to  account  satisfactorily 
for  the  formation  of  tidal  waves,  is  demonstrated  by  the  ascertained  fact  that  the  action 
<rf  the  moon  at  the  surface  of  the  earth  is  but  one  twelve-millionth  (yj.inAr.iy^ff)  P**^  ^^ 
that  of  ^(ra\-ity  at  the  same  place,  while  that  of  the  sun  is  less  than  ^^.o(?5.TnrTr»  ^^  ^^^ 
than  half  that  of  the  moon. 

Instead  of  l)eing  a  vertical  displact^ment  of  liquid  molecules  or  piling  up  of  the 
vane  of  a  hydrostatic  nature,  directly  induced  by  the  varying  attraction  of  the  heavenly 
^■dies,  the  primary  cause  of  the  formation  of  all  tide  waves  has  recently  been  proved  to 
if**  the  conversion  into  hydraulic  head,  of  the  living  force  of  opposing  horizontal  currents 
•»f  about  equal  strength,  to  which  slight  changes  in  the  direction  of  the  vertical  brought 
About  by  the  attracting  bodies  give  rise.  Moreover,  the  wave  motion  is  not  simply 
pmodical,  but  of  the  ])endular  kind  ;  the  oscillation  body  moving  always  past  its  position 
»»f  stable  equilibrium  and  in  a  direction  oppased  to  that  of  the  force  acting  upon  it,  by 
nrtue  of  the  acquired  velocity. 

According  to  this,  the  dynamical  conception  of  the  phenomenon,  the  momentary 
'»tftt»-  of  equilibrium  Corresponding  to  high  water  is  realized  in  the  natural  order 
*•{  tilings,  when  the  tide  is  low  and  rice  vertttty  which  theory  affords  a  rational  aiKi 
^ti«factory  explanation  of  the  long  interval  that  generally  elapses  between  the  passage 
•'f  the  moon  over  the  meridian  and  the  occurrence  of  the  next  succeeding  high  water, 
''vrn  at  the  most  exposed  points  along  or  off  the  sea  coasts  of  l)Oth  the  old  and  the  new 
.^mtinent. 

The  tides  of  the  north  Atlantic  are  lielieved  to  be  contemporaneous  on  the  Euro- 
f<«zi  and  American  coasts,  that  is  to  say,  that  the  tides  that  are  felt  about  the  same 
fttjMilote  time  <m  the  western  coi\st  of  Euix>pe  and  the  eastern  coast  of  North  America, 
*pparMitly  correspond  to  the  same  transit  of  the  moon  over  the  meridian  passing  through 
V  iwiint  in  the  ot-eanic  region  where  all  Atlantic  tides  may  l>e  considered  to  originate, 
iod  which  may  \>e  termed  their  common  focus.  On  both  coasts  each  wave  is  believed 
N»  l)K  At  l«*a*»t  36  houi^s,  or  H  lunar  days,  Whind  the  jMissage  of  the  moon   which  gives 
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■  judf^ng  bv  the  dat*  affi>rdecl  by  long  series  trf  ohser- 
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tremity  of  Newfoundland  and  in  longitude  53"  west,  at  VII  h«  on  full  and  change  days ; 

Aud  in  Amherst  Harbour,  in  longitude  62""  on  Amherst  Island,  the  most  southern  one  of 

tbe  Magdalen  group,  high  water  was  observed  to  occur  at  VIII  h.  20m.  full  and  change. 

If  the  Atlantic  tidal  oscillation  was  propagated  in  a  direction  parallel  to   the 

•oathem  coast  of  Newfoundland,  by  allowing  36  minutes  time  for  the  difference  of 

longitude  between  Cape  Race  and  Amherst  Harbour,  we  would  have  along  this  stretch 

r    ^        o^/.  .    1     M        xr      360m.  X  6076-5  ft.       ^,^  .  ,     , 

of  about  360  nautical  miles  :   V  -^  -       t.^^^ — =^  315  ft.  per  second,  whence  the 

6960  sec.  '^ 

V2 
average  depth  H  of  the  sea  in  which  the  wave  moves,  as  given  by  the  formula :  H  = 

klHHild  be  3,090  feet,  which  is  three  to  four  times  greater  than  the  actual  depth  ascer- 
tained by  sounding. 

The  cotidal  lines  seem  to  indicate  that  the  tide  wave  proceeds  through  Cabot  Strait 
in  a  more  northerly  direction,  than  that  indicated  by  the  general  outline  of  the  southern 
nwjit  of  Newfoundland  from  Cape  Race  to  Cape  Ray. 

Taking  200  fathoms  to  be  the  mean  depth  H  in  the  approach  to  the  southern  en- 
trMice  to  the  Gulf  of  St.  Lawrence  from  a  point  opposite  Cape  Ray  to  the  Magdalens, 
the*  more  probable  rate  of  propagation  is  found  to  be  approximately  : 

.     V  r.^  |/^32T6  X  1T2OO  =^  196-4  feet. 
M<»roover,  the  general   relations  given  above  afford  in  such  case  the  following  i-esults, 
tuL  :  -Serai-amplitude  A  =  1*905  ft.,  whence  the  total  rise  and  fall  =  2h  =  3*81    ft., 
which  does  not  differ  materially  from  some  of  the  amplitudes  actually  observed  :  also 

L  ^  8,799,000  ft.  and  r  =  0-31    ft.     Again,   by   making  /  ^  —  ^  4,399,500  feet,  we 

.*btiun  :    /  ^  14-013  feet. 

With  an  average  velocity  of  196*4  ft.  insteml  of  315  ft.,  the  distance  over  which  the 
«  av<t  travels  fnmi  a  point  opposite  Cape  Ray,  say  in  longitude  56**  west,  where  it  is  high 
vatrr  at  full  and  change  .at  VII  h.,  up  to  a  point  opposite  the  Magdalens  in  longi- 
tude 61°  30'  where  the  corresponding  time  of  high  water  is  VIII  h.  20m.,  is  found  to  Im 
♦^,120  sec.   ^  196-4  ft.  -=  1,201,968  ft.  ^  198  nautical  miles  instead  of  360. 

<^>n  account  of  Cal^t  Strait  being  from  six  to  seven  times  as  wide  and  from  six  to 
wTieo  times  as  deep  as  the  Straits  of  Belle-Isle,  affording,  therefore,  a  passage  say  forty-five 
^uan  as  large,  the  tidal  fluctuations  of  the  St.  Lawrence  estuary  are  chiefly  governed  by 
tbe  vater  admitted  from  the  sea  through  this,  the  southern  inlet ;  the  undulation  wliich 
liiMiff  its  way  through  the  northern  inlet,  manifestingitself  rather  as  a  disturbing  element 
(fC  the  regular  propagation  of  the  principal  wave  than  otherwise. 

After  passing  into  the  Gulf  between  Cape  Breton  Island  and  the  south- western  end 

<»f  Newfoundland,  the  incoming  southern  wave  may  be  divided  into  four  sections,  f<illow- 

•ugdiflerent  directions  at  varying  rates  of  speed.      The  first  or  principal  section  c(»n- 

tinoes  to  advance  in  a  north-westerly  direction  towanls  the  Baie  des  Chaleurs,  the  uioutli 

•^  the  St.  Lawrence  estuary  proper,  the  Island  of  Anticosti  and  the  northern  gulf  coast 

:a  tbe  vicinity  of  this  island.      The  second  section  is  deflected  to  the  southward,  along 

tbr  eastern  side  of  the  Magdalen  group  towards  the  Gulf  of  Canso  and  the  north-ea»tern 

•-ntnukoe  to  Northumberland  Straits,  and  the  third  section  to  the  south-west  and  westward, 

•I0015  '^  western  side  of  this  group  of  islands  towards  the  north-western  entrance  to 

tbf  tame  straits  ;  Imth  these  secticms  of  the  main  undulation  meeting  each  other  al)out 

*be  centre  of  the  straits.       The  fourth  section  makes  its  way  in  a  northerly  direction 

Aiding  the  western  shore  of  Newfoundland  towards  the  south-western  end  of  the  Straits 

i  BrUe-Isle  and  the  northern  gulf  coast  east  of  the  Island  of  Antictxsti,  where  it  meets 

tiws  mmparntively  unimportant  northern  undulation  which  passes  inward  thn>ugh  thes«» 

•tnutA  at  a  much  slower  pace  than  the  southern   wave,  on  account  of  the  decreaMnl 

"ttve  depth  of  water,  say  25  to  150  fathoms,  through  which  the  «>si'illHtory  motion  is 

Y^^y^ffOed,  instead  in  from  200  to  300  fathoms. 

It  lA  principally  on  account  of  the  sudden  closing  up,  or  conti-action  of  the  ti<lewiiy 
*••  Puinte  ties  MontA  and  jMJssible  c<mse<|uent  reflection  of  a  |M)rtitm  of  the  southern  un- 
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(IuIaIhui  fixmi  the  northern  coast  helow  this  point  in  an  easterly  directioii :  but  probabh 
als4\  to  $(W)e  extent^  owing  to  the  joxtapoeition  or  combination  of  the  northern  and 
s^mthem  uiniuUtious  when  in  different  phases,  that  the  times  d  high  water  observed  $i 
ivXi  iuhI  change  akmg  both  the  north  and  aoath  sides  d  the  month  of  the  estnair,  b^ 
t  wv<en  INunte  ties  Monts  and  the  western  extremitr  of  Antioosti  Tsland,  are  from  one  to 
tw\%  h^mrs  later  than  the  tirw  established  at  Fotnte  des  Moots  itaeH 

l\«^^iUv  t w\fe  maxima  and  two  minima  may  be  exhibited  br  the  local  tide  con  es  d 
|4*cv^  iu  ih^  xHHiiity  of  P^Ainte  des  Mont«,  and  a  swelling  isised  in  the  principal  corre 
b\  I  he  MHWHiary  andulation  maj  be  f^  lor  a  considerable  distance  westwanL 

A^  it  i^  hi^  water,  full  and  change  opposite  Fotnte  des  Monts  in  loogitode  67*  l<^' 
Al  XU  H^Htrv  ami  at  Vlllk  20ni.  at  the  Magdalen  Islands  and  abo  apprmimately  at 
tibe  ^^AMe  h«.^r  at  a  point  opposite  the  saki  islands  in  km^twde  ^V  SQC  and  on  the  longi- 
ti.Auviu  Axi>  \4  I  he  section  of  the  socthem  ware  which  adTanccs  lowaidsthe  mouthed 
iS^  S<.  LawreiKv^  this  anduUikxi  \»:«p«e9  aboQt  f  •«r  Iwars  and  three  minntes in  travel- 
h'  ^  tt\<ii.'  tb<  U>4-«»entK>ned  p^W&t  («^  F^mte  ike«  Moncs^  distant  2^  naotical  miles. 
H<ir«v  c^<<  >«M;hi^'  KCv  e^taarv  ^  rvd^aced  t:o  «K-c?  tS  ajtciicai  miles  and  the  amptitodf 
\>jf  ;bs*f  :>vw«^  xuv*t>f«A«vi  t\v  I:?  teet  a;  -.wiisjLnr  :*cnzj>  :  of  cmkic  the  Magdaln&s  it  is  onlj 
it^  i  <i  :v»  i  Sivt.  K\*  :bLS>  >ir«cfe  we  i*r^.  th**re^jre-  arcn^xiaiateiT  the  fblkmn^ 
b  *'*  •  ftvdu   ^-vv^rt^   f. r    :fte  ic.-v-tivil  t*tf  r,*-*.':;^    f  :ri*  w-»t^  b«ii«ed  •«  the  •»K*erTed  artD*! 

—    LI .    *  >-•**'  p***"  '•♦^■^  *-»L 
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V=.  6076-5x222       _r,^,^Q^^, 
(6h54m)       24,840  sees.        ''^  "^^  *^^' 

H--      -91   7  feet. 

</ 
L  -  TV  ^  44,700  V  —  2,427,200  feet, 

66 
h         ,            6-90  feet. 

« 

r  —  ^   —  4  •  09  feet  per  second. 

i/  II 

/  -     ^          1,213,600  fwt. 

A// 

/  ^  „ r  =  98-748  feet. 

rl  —  h 

Ajs  the  amplitude  of  ordinary  springH  is  stated  by  the  Admiralty  authorities  to  be 
4) mat  12  feet  at  Pointe  des  Monts  and  18  feet  at  the  city  of  Quebec,  the  mean  of  which 
i^  15  feet,  the   value  of  6*90  feet  just  deduced  for  the  semi-amplitude  h  is  not  very  far, 
from  being  concordant  with  the  said  mean. 

At  the  end  of  a  complete  semi-tide  day  of  an  average  duration  of  12h.  25m.,  the 
summit  of  the  wave  which  pa^ises  opposite  Cape  Ray  at  Vllh.  full  and  change,  has, 
ncitirding  to  approximate  data  from  Admiralty  charts,  reached  a  point  very  little 
Maw  Quebec  city,  say  the  new  Graving  Dock,  where  it  is  high  water  at  about  Vlh. 
—  25m.  local  time  on  full  and  change  days,  and  the  average  wave  length  L  correspond- 
ing to  the  stretch  between  Quebec  and  Pointe  des  Monts,  as  just  computed,  is  very 
nearly  the  same  for  the  portion  of  estuary  lying  l>etween  the  latter  place  and  the 
<  Graving  Dock. 

If  now  we  give  weights  to  the  computed  wave  lengths  corresponding  to  the  three 
*TnH<*he8  considered  between  Cape  Ray  and  the  Graving  Dock,  according  to  the  number 
••f  «M*cond8  occupied  by  a  wave  in  passing  over  each  space,  and  divide  the  sum  of  the 
rcthulting  products  by  the  mean  length  of  a  semi-tide  day  =  say  44*700  seconds,  we 
dnd  iliat  the  whole  length  of  the  wave  occupying  the  space  l)etween  the  two  extreme 
fxnnts  just  mentioned  should  be  : 

8J99,000  X  6,120  -1-  493,950  2<  H,580  -1-  2,430^000  X  24,000 

44,760  "  "  ''*'' 

1,448  X  6,120  +  812-8  x    14,580  +  400  x   24,000  -=  679  nautical  milas 

44,700 
.1*  agaiast  (19H  +  265  -f-  220)  ^=  683  nautical  miles  according  Ut  direct  measurement. 
The  cloef*  agreement  of  the  wave  lengths  thus  determined  tends  to  indicate,  that  on 
u*ci>ant  of  the  vast  proportions  of  the  lower  St.  Lawrence,  neither  a  fresh  water 
div4iarj(e  of  from  300,000  U>  400,000  cubic  feet  per  second  or  more,  nor  the  rise  of  the 
*<*d  or  the  contraction  of  the  tideway,  materially  affect  the  regular  propagation  of  the 
*Kt-atuc  waves  in  and  outward  accoj^ing  to  the  laws  which  are  lielieved  to  govern  the 
•Jime  in  the  open  sea,  even  as  far  inland  as  Quebec  city.  We  shall  see  presently,  how- 
-Tf?r.  upon  further  investigation,  that  the  tide  wave  itself  suffers  some  nioditications  in 
•^■'''•TMlinjj  this  vast  estuaiy,  the  same  as  in  all  others. 


Ill  calm  weather  and  when  the  mercurv  of  the  Imrometer  stands  at  alniut  its  mean 
\i*ns^t  of  »ay  30  inches,  it  is  found  at  exposed  [)oints  along  the  Atlantic  coast,  that  the 
tiu^ao  level  of  the  tide-water  lies  nearly  midways  between  the  average  elevations  of  the 
t«ni»  high  and  the  two  low  water  marks  of  a  tide  day,  as  shown  in  diagram  H  and,  moi^- 
»i*^r,  ai^rpes  within  narrow  limits  with  that  which  obtains  out  in  the  t»ct»an. 
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Hence  when  the  elevations  of  the 
ci-ests  and  troughs  of  the  waves  are 
laid  off  perpendicularly  from  a  base 
line  in  the  order  of  the  ranges  of  the 
tides,  that  is  to  say,  if,  as  shown  in 
diagram  B,  the  ranges  HL  are  measured 
on  the  axis  of  aljscissas  OX,  as  from 
O  to  G  and  D,  and  the  corresponding 
high  and  low  tide  levels  put  down  as 
ordinates  DH,  DL,  a  series  of  these 
elevations  extending  over  one  or  two 
or  more  lunations,  should  trace  out 
two  paths,  the  axes  CP,  EQ  of  which 
are  approximately  inclined  to  each 
other  at  an  angk  PAQ  =  53''  8',  ami 
the  mean  tide  or  mean  sea  level  will 
necessarily  be  sensibly  a  horizontal 
line  FB  lying  midways  between  the 


two  rectilinear  high  and  low  tide  loci :  the  three  lines  PC.  BF  and  QE  evidently  should 
meet  when  pnxluced  at  a  point  A  in  the  axis  of  ordinates  OY. 

If,  insteaii  of  the  actual  elevations  of  hiirh  and  low  water,  the  cirtresponding  tidal 
iXM^rticienls  given  in  *' L' Annuaire  des  Marees  '  (called  **  Centiemes  "V  which  indicate  the 
prt^>rtioiMl  amplitudes  of  the  astrant^mical  tides;  unaffected  by  dinmal  ine<|ualities,  were 
useil  as  al«cis^as  and  i>rtlinates,  the  result  wtnUdL  of  c»>ur?e.  be  the  same.  For,  along  the 
se<i-4Ma8t  eiu^h  ooeflicient  bears  a  sensibly  o>nstAnt  ratio  to  the  corresponding  elevation 
of  the  high  water  level  aU>ve  or  tlepressiim  of  the  low  water  level  below  the  mean  levW 
^4  the  sea,,  and  henvv  als^>  to  the  total  amplitudes  :  but  as  we  prtx-eed  up  long  estuarie?, 
a  s^nuewhal  diliereut  state  of  things  is  found  to  esdst.  In  the  first  place,  the  high  water 
Wvelx  ris**  during  series  of  gaining  tides  antl  fall  during  series  «>f  l«*iins:  tides,  at  a  mori» 
rapitl  rate  than  the  cimvesp^uuling  low  ti^le  levv^K  t>r  -which  is  the  same  thing — th«^ 
g^MuetricHl  Kvus  i4t  the  high  water  levels  »»f  either  a  series  of  increasing  or  one  of 
*W\»reHM.Ui:  tiiWs,  has  a  greater  iiKliiwiiv^n  than  the  knms  of  the  l«^w  water  levels  t>f  the 
same  x^rit^  v4  tkW  i»f  either  kiiul  Se^x>iKih\  tbeastnuKxnioal  tidal  dw'flicient  no  longer 
beiArs  a  5;«Mivil*iy  uiiit\^tu  nitk*  to  the  a^-tual  tHlsl  Am|.dita*le. 

N».»t%ithslamiiug  this  jiltere^i  v^nulitiou  *.4'  matters.  ha^Tng  taken  into  consider»tK»n 
the  fjK'i  thii  iu  Kuiii  e^cu^ries  v4  invicuUr  cv^nfi^^miati* »n  an«t  «teolivity  and  with  a  van- 
jiwe  t'rv^  m^ter  ihs*.harve.  tf*e  >*^ter  Ie^ei^  o»rTv^|^»»*n«liiu;  to  stated  phases  of  the  tide 
^a^e  are  AJiev^teil  bv  uuu  er\»u>  l'e^tu•'t*at^'^.>  '»f  var>m>  kinds,  after  having  constructed! 
«!«.>** ie  tri-il  vl'vA^nfcui^  \fc*t:»  scu'^iilvi-T-  t'Kuie  under  ^^nrir  g  circuuistances,  I  came  t4>  th»* 
c\uK'l '/  sx»i i  t  Ik*  t  >*  i :  h  a  x  »e  *  *.»!  .k \  j  ■.:  ^  "'.t^  ^  >* *«  n«  i  j^ne ru  n»  >t  i«  *n>  as  n-ganl*  the  nat un? 
jUKi  evteiiC  ot  me  %eek.  ^.  :i'.vi:h'.\.  'leuf.*  tioX  <rrin:£  n*i»».  hi^h  and  k>w  water  or  spnm; 

•'uff.i.uivHi;*  »<  the  est»arv,  it  winadd  be  trf 


jUid  t;i-'.    <Ai:it    v»t.lvr    ivfV^Uv.t:  \*rM:>His  A»Kl 
s4»i»*tL' A.i^a'»;*A,.:e  ;o  X'f\»\i^»>*M*  \  rfi*re>e!'.t   ::>•    Uvi  ♦.<   tbe   hL:rh   and   V»w    water  levels 
*»in^«H■^t\i  Ai   A  .   iVe  ti-'A  <.»:>-u>v  •-•'  vt;i  Ai't'o^xiM  ate  ruajvner  \v  ri^ht  lines,  previous  to 

-    -"  ct4»niv   made.      Beside?. 


e^lTei•l*^^  -^vii  vi^*«e*  iv.^t-vti^^t^'i.-v  * 'ieiv  '"*e>e  otzi  »e  >ari: 
ti^re  »r^*  jvwjx  x%fc>e>  *  "^-s'-v  •,^e  'l»:a  .t^  f.a".**  t«»*-  ^.^e  *  t»-*er»ii:  aAri»ja  of  the?*  l»x*i  leav** 
>*.»  'i*  ;\.^  :o  Iv  'U>i-v\i  *•  v*-4"'.  "f  jbkvur*<\  fcv  >»^:*;'  jt>  ^•ti'Kt*-teae!s5s  'm  accx^ont  of  liein^ 
^i»■r*^^M  t***iv  'vt>t'r%  %:»';■  ^  »'i-*  *i>*fc>u*>-ije*''s  t:..^;*-  I'l  exv*«>eii  pi-fcce^  with  the  aid  tif 
.»«\'v.." *.*:'•  -*  *  r»  ttV.iM  :;v;e  ^'.I'fs  a-  ,^  c^if.  *  *»  *  4*.v.:»-Sv  ^»-f*»^»~*-  v  «»fiiy  in  the  day  time 
a:'vi  -'«tr*  »:  ^  <*'•  *  •.»  '  '^^"^  t  \  >».u>'.i  :'«*s  ***  "  »-v.  v'»-k>-».  - '<"'?^?rvifrs^  tKat  it  would  U* 
,1^   ^v.t   *>*'  tv^  i'>-.;i'C  ->ofc^-  '~  '^  -y^-  'x  *>i»'rv  >;i:.^rH.-t-  rv  -l^i-v  rt»«*«e  «lii«rded  liy  simple 

l\jk^*~*  .  "V  N  *^   '.,  ,\  X  K  '*  t;  vi  •*  "»  *    *  *    M  f    ■*^»;    >'«i^rr\>cte*i  by  means  ot 

U:a  *:^' ^'ANi. '*'^'       *  '   v*'«*^  ^..   ^*^  •>v<*'fv  -io.    <►•!  *     »  1^7  -7*. -Amier  thje<«p«rvision 
*t  v.^  K    ts*:    *.  V*.  ->       *  •■    k  "   i.Vf*.i.  *  M.  \  ^'i-  .-i   V*;     .f  ^V  .nts,  wt*>  was  then  act- 
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(.luuinel.  Bay  of  Fundy,  aiid  at  Baie  Verte,  (i^ulf  of  St.  Lawrence,  in  connection  with 
his  survey  for  the  projected  Baie  Verte  Canal,  (h)  at  Rimouski,  in  connection  with  the 
vmixlingB  taken  in  view  of  the  projected  formation  of  a  harbour  of  refuge  in  the  vicinity 
trfthis  town,  (r)  in  1876,atQueDec,during  the  survey  of  the  St.  Charles  estuary,  previous 
U)  the  coQstniction  of  the  new  docks ;  second  :  by  the  registers  of  tidal  observations,  etc., 
uuule  under  my  own  supervision,  1880-82,  at  Quebec  and  several  other  places  above  this 
city  in  connection  with  the  hydrographic  survey  of  the  St.  Lawrence  ordered  by  this 
ItqMutment  between  Quebec  and  Cap  k  la  Roche,  only  a  small  portion  of  which  has  been 
nrjmpleted  in  the  vicinity  of  Pointe  aux  Trembles  (en  has),  Ste.  Croix,  etc. 

Diagram  No.  1  for  Cumberland  Basin,  Bay  of  Fundy,  is  based  on  54  flood  and  ebb- 
rangw  observed  out  of  a  total  of  262  tides  which  occurred  17th  August  to  28th 
lN«nber,  1870,  viz.,  on  less  than  one-eighth  the  whole  number  of  ranges  which 
•iUained  during  the  interval  between  the  said  dates.  The  greatest  deviations  of  the 
hijrfi«t  and  lowest  mean  tide  levels  from  the  average  of  the  54  observed,  were  respectively 
-0'76  ft.  and — 0*74  ft.  Least  range  recorded  at  neaps,  26*5  ft.  ;  greatest  at  spnngs, 
47-60  ft 

Mean  ratio  IH  of  tidal  intumescence  HL  to  portion  IH  above  level  AB  supposed  to 

HL 

ci'incide  with  level  of  tideless  bay,  gulf  or  estuary  =  0*484. 

Mean  ratio  IL  of  tidal  intumescence  HL  to  portion  IL  h^fotr  level  AB  —  0*5 16. 

LH 
Mean   ratio  IL  of  depth  —  or  of  height  -|-  of  tr<)ugh  L  above  supposed  level  ABof 

!h 

tiiklcm  bay,  gulf  or  estuary,  to  height  of  summit  of  wave  above  this  level  -—  1*06(>. 

In  constructing  diagram  No.  2,  I  was  guided  by  94  ranges  registered  at  the  mouth 
"^  the  River  Tidnish  on  Baie  Verte,  Gulf  of  St.  Lawrence,  between  20th  August,  1870, 
um]  1st  June,  1871,  out  of  a  total  of  1,132  ranges.  Here  the  greatest  deviations  of  the 
fiitrfaest  and  lowest  mean  tide  levels  from  the  average  of  the  94  determined  were  as  great 
M-  1-29 ft.  and  — r20ft;   minimum  range  recorded,  0*54  ft.;  maximum  range,  7*95  ft. 

IH  =  0-4634,  H.  --=--  0-5366,  TL  ----  11 59. 

HL  LH  IH 

Diagram  No.  3  is  for  Rimouski,  where  the  high  and  low  tide  levels  of  83  Hoods  and  59 
•'I***  forming  142  ranges,  were  registered  between  22nd  July  and  29th  Noveml)er,  1870  ; 
l*ang  <»ver  25  per  cent  out  of  a  total  of  504  ranges.  During  the  interval  mentioned,  the 
•ater  level  fluctuated  at  the  foot  of  the  St.  Ours  Lock,  according  to  the  water  register 
r»TColarly  kept  there,  between  elevations  20*41  and  23*16  above  datum,  which  convspond 
♦•*  about  20-15  ft.  and  22*80  ft.  above  the  0  of  the  present  Montreal  Harbour  Conuuission- 
'•r**  gauge  at  Sorel.  The  vertical  displacements  of  the  geometrical  loci  of  the  crestj*  and 
tnmgh*  of  the  tide  waves  caused  by  these  variations  in  the  fresh  water  discharge,  were, 
Umever,  too  small  to  permit  of  distinguishing  them  from  the  effects  of  diurnal  line 
•lualitieR,  swells  raised  by  winds,  etc.  The  loci  shown  may  be  assunietl  to  correspmd 
t{fvoxiniately  to  a  mean  river  level  21  -3  ft.  above  the  zero  of  the  Sorel  gauge. 

The  greatest  deviations  of  the  highest  and  lowest  mean  tide  levels  fnnn  the  iivemge 
'<  the  83  flood  and  59  ebb,  in  all  142  mean  tide  levels,  that  were  determine*)  are  -f- 
.  .^«  fl.  Mil    -2*05  ft. 

Maximara  range  recorded  =:  15*2  ft. 

Minimnm  range  recorded  =    3*1  ft. 

Mean  of  the  142  ranges  recorded  =  9*13  ft. 

IH  IL  IL 

?J^O*5901,  ^=0*410,  «p-==  0-695. 

Diai^rams  Xos.  4,  5  and  6  show  approximately  the  positions  oi  the  loci  at  tiuel)tH\ 
f'M  ai  He  James  street,  Pointe  Platon  and  Grondines,  for  river  levels  at  Sorel  con^« 
.^•iidinif,  oil  an  average,  to  20*50  ft.,  and  26*50  ft.  al)ove  the  0  of  the  Sorel  gauue.  a**, 
'*»"»a  on  diAK^m  No.  7,  or  to  elevations  20*55  ft.  antl  25-55  ft.  alx^ve  datum. 
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Thesie  diagrams  are  respectively  based  on  380,  261  and  414  hi^  and  371,  i51  mod 
416  low  water  levels  ob6er>4d  and  r^^istered  27th  April  to  4th  December,  1882,  til, 
during  7|  lunar  DHmths,  out  oi  a  total  ol  444  high  and  444  lov  tide  lerds,  while  the 
river  st^iod  at  heights  varying  between  20*0  ft.  and  27*5  ft.  above  the  0  of  the  Montntl 
Harbimr  Commisaiitners  gauge  at  SoreL  or  20*05  ft.  and  27*55  ft.  above  datum. 

<>n  diagram  No.  6  have  been  added  :  the  loci  of  the  high  and  low  water  leveiii  ob- 
served At  Quebec  during  the  winter  of  \S7^  viz»»  1 1th  Febroanr  to  26th  Apiil,  while  tike 
wateru-ay  was  partially  blocked  up  bv  ice  from  the  month  oi  the  River  Chaudivxe— 
aKntt  7  miles  above  the  L<vis  Graving  I>ock — westwardhr. 

TABLE  I- 

CUAKAl^TKIU:<nC    RESULTS   OF   TIDAL   OBSKSVATIOXS    MADK    AT   QCKBET    DCKLVr.   THE 

W1XT««  OF   1j<76. 

Maximum  fltHxl  range  ob-ierved  2*'>th  Febnuuy  after  persistent 
we^^frir  storms 20-9 

Maximum  ebb  range  obeerved  ^th  March  after  persistent  east* 
eriv  »torms 20-U 

Minimum  tk^  rao^  obger^~ed  19th  March,  with  westeriv 
:$torm 6*9 

Minimum  ebb  range  observed  19th  March,  with  westerlj  storm      6*6 

Me«m  range  of  lk>ud»  during  complete  lunar  mo^th  (No.  1) 
cotumencing  26th  Februanr  and  eikding  27th  March,  (all 
tkde«  obeerved  by  night  a»  well  as  by  day» 15-42 

Me«&ti  range  of  ebbs  during  same  lunar  month  <  X<x  I  > 15*39 

Me«Uk  raiige  of  tkiods  during;  complete  lunar  UMmth  (No.  2) 
ix»4unieuciug  March  27th  and  i»ndinjf  April  2^h,  l.'*76»  'all 
tkk>i  v.»beier\W  »lay  and  xn^iht  > 15*29 

Meuui  niiij^e  *»f  ei>b«»  tlurii':!  same  lunar  nx*>nth    N*'.  2/.  15*29 

TABL£  II. 

Kii^;  ■-•n  i*i  Tv'.i'  ^**,viervatio{i>  uijiie  ^]*?cw*?t»tt  i^ipuev*  »n4  ♦.Jnnulinf^  during  the Se«**o 

*.»f  N.4\!:i5itu>u  ot    In>2,  vii.    I -it  Mi&v  to  4th  IVcember, 
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It  appears  from  the  above  statement  that  because  of  the  general  lowering  of  the 
aream  by  (5*9  x  0*18)  =  1*06  ft.  which  took  place  at  Quel^  between  the  end  of  May 
afki  the  beginning  of  November,  1882,  viz.,  from  an  average  monthly  level  corresponding 
U}  A  river  surface  26*5t5  ft.  above  datum  at  8orel,  to  one  corresponding  to  a  river  surface 
5-9  ft.  lower,  and  at  an  elevation  of  20*65  ft.  opposite  this  town,  the  mean  monthly  tidal 
rmnge  increased  from  13*41  ft.  to  13*95  ft.  This  rate  of  change,  however,  although  not 
much  in  error,  cannot  be  strictly  correct,  for  no  account  was  taken  here  of  the  small 
\anati<m  arising  from  the  difference,  as  regards  mean  theoretical  or  astronomical  impor- 
unoe,  Ijetween  the  two  monthly  series  of  tide  waves  which  ascended  the  estuary,  respec- 
tively, from  19th  May  to  18th  June,  and  from  1 3th  October  to  12th  November,  1882. 

The  ac*curate  series  of  gaugings  made  during  the  high  and  low  water  seasons  in 
IS87  and  1888,  go  to  show  that  for  a  rise  of  8*20  ft.  in  the  monthly  water  level  at 
i^yrti,  from  aU>ut  19*45  ft.  to  27*65  ft.  above  datum,  the  general  mean  monthly  tidal 
Amplitude  at  Quebec  decreases  from  13*60  ft.  to  13*30  ft.,  viz.,  0*30  ft. 
Hat,  f«ir  reasons  stated  in  a  subsequent  chapter  of  this  report,  we  may  consider 
that  the  depths  on  sill  of  lock  N«>.  5  at  the  head  of  the  Lachine  Canal,  where  the  river 
L«  open  all  the  year  around,  vary  with  the  discharge  much  about  the  same  in  w*inter  as 
in  sommer,  and  as  these  average  depths  for  lunar  months  Nos.  1  and  2  (1876),  above 
(i**fined.  were  respectively  10'  9"  and  12'  3",  the  mean  of  which  is  11'  6",  it  folhiws  that 
the  average  discharge  during  the  said  winter  months  was  not  much  inferior  to 
the  mean  summer  discharge.  Hence  it  would  appear  that  the  greater  portion  of  this 
•^miparatively  large  increase  of,  say,  15*34  -13*60  ■=  1*74  ft.  in  the  general  mean 
tnonthly  tidal  amplitude  during  the  winter  season  is  due  to  the  resistance  offered  by  the 
W-*  to  the  free  passage  of  the  fluvial  wave  to  the  westward  of  Quebec  harbour,  in 
which  part  of  the  estuary  a  friction  head  is  generated  by  the  tidal  streams  rubbing 
Against  the  underside  of  the  ice  crust. 

During  the  open  season,  for  an  increase  of  1  *74  ft.  in  the  range  or  amplitude  the 
U»w  water  level  sank,  on  an  average,  only  about  (1*74  x  0*09)  =^  0*1566  ft.,  while  the 
biifh  water  level  rose  (1*74  x  0*91)  =  1*583  ft.  During  the  said  lunar  months  Nos.  1 
*od  2,  when  the  river  was  covered  by  an  ice  crust  above  Quebec,  the  average  monthly 
nigfa  water  level  appears  to  have  l)een  approximately  0*7  ft.  higher  than  that  which 
•*btains  with  the  same  fresh  water  discharge  during  the  summer  season,  while  the  aver- 
»4pe  monthly  low  water  level  had  fallen  1  "0  ft.  lower  than  the  corresponding  water  level 
tti  nunmer.  The  reason  of  this  probably  is  that,  in  general,  during  the  winter  season 
i^w  tide-water  is  admitted  and  retained  in  the  estuary  above  Quebec,  while  it  is  covered 
^iy  an  ice  crust,  than  in  summer  when  it  is  unobstructed  by  ice. 

Diagram  No.  6  shows  at  a  glance  (see  111.  III.)  that  when  the  tidal  undulation 
pAAtes  opposite  the  ancient  capital,  it  partakes  already  much  more  of  the  nature  of  a 
» «ve  of  translation  than  of  that  a  wave  of  oscillation,  considering  that  on  an  aver- 

10    TR 

»««;  about  -^^  ciof  its  total  amplitude,  are  above  the  level  which  the  river  would  as- 
•ume  if  abstracted  from  tidal  influence,  or  say  the  level  of  the  tideless  river,  and  only 

.    Lir 

. .  =    |-r    below  it.     But  in  how  short  or  how  long  a  stretch  of  the  estuary  immediately 

*ipK>w  Quebec,  or  how  rapidly  the  fluvial  wave  rises  so  much  above  the  mean  level  of  the 
'utelesB  stream,  I  am  not,  as  yet,  prepared  to  say.  I  may  point  out,  however, 
that  aa   at    Rimouski,    which    place   is   about  155  nautical  miles  below  Quel>ei*  city, 

=  =  UT  of  the  tidal  intumescence  rose  above  the  supposed  mean  level  of  the  tideless 

-Uoary,  as  shown  on  diagram  No.  5,  it  may  be  inferred  that  the  fluvial  wave  is  nearer  to 
•vig  a  regular  wave  of  translation  than  one  of  oscUlation,  for  less  than  one>tifth  of  the  total 
««re  length  of  683  nautical  miles  between  Cape  Ray  and  the  L^\4s  Graving  I>ock  above 
to  (see  page  73).     This  is  probably  one  of  the  reasons  of  the  close  iM)incidence 
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c»f  the  computed  with  the  actual  wave  lengths.  Again,  it  must  be  remembered  that  when 
the  depth  H  is  considerable  in  comparison  to  the  velocity  U  of  the  stream  and  the  height  A 
of  the  undulation,  its  rate  of  propagation  must  be  nearly  the  same  whether  it  be  a  wave 
of  translation  or  one  of  oscillation  ;  the  rate  of  the  former  being   in  general   equal  t4j 

I  i^(H-tT)  zt  U  and  that  of  the  latter  to  |  gH. 

Above  Quebec  a  small  portion  of  the  fluvial  wave  continues  to  descend  below  the 
level  of  the  tideless  estuary,  as  far  as  Ste.  Croix  on  the  south  shore  or  Cap  Sant^  on  die 
north  shore,  and  thence  westward  up  to  the  point  where  all  trace  of  tidal  influence  L< 
lost,  (in  the  vicinity  of  Contrecoeur  or  Verch^res,  or  even  further  up),  the  whole  d  the 
tidal  intumescence  is  formed  and  propagated  entirely  above  the  level  of  the  river,  tbf 
same  as  in  all  ordinary  simple  waves  of  translation. 

While  advancing  in  this,  the  shallower,  steeper  and  more  contracted  and  obstructed 
part  of  the  estuary,  the  undulations  naturally  become  much  shorter  and  somewhat 
steeper  and  the  rate  of  propagation  is  steadily  decreasing,  until  finally  both  length  and 
amplitude  are  reduced  to  0  and  the  velocity  to  a  minimum,  at  the  extreme  western  limit 
of  the  maritime  portion  of  the  St.  Lawrence  abi»ve  Lake  St.  Peter.  Although  thf 
fluvial  wave  continually  decreases  in  length  and  steepens,  while  from  a  perfect  wave  of 
oscillation  in  the  Gulf  it  is  being  transformed  so  as  to  become  a  regular  wave  of  traiw 
lation  some  thirty  miles  above  Quebec  harbour,  the  said  wave  has  not,  according  t^' 
Admiralty  chart  Na  2516,  apparently  lost  much,  if  any,  in  amplitude  or  range  when 
it  reaches  this  citv. 

« 

The  port  of  Quebec  appears,  therefore,  to  possess  aU  the  natural  advantages  gener- 
ally afforded  by  tidal  harbours,  nearly  to  the  fullest  extent  possible  on  the  St.  Lawrence, 
besides  which,  it  is  also  free  from  the  very  serious  periodical  troubles  which  are  caused  in 
some  localities  situated  further  up  stream,  by  spring  floods  and  other  sudden  and  irregoW 
fresh  water  fluctuations,  and  ice  jams  and  ^oves.  It  is  not  to  be  denied,  nevertheless, 
that  the  lower  portions  of  the  city  are  exposed  to  be  flooded  for  a  short  time  at  higb 
water,  when  very  high  spring  tides  are  accompanied  by  violent  north-easteriy  stoni& 
On  the  8th  of  May,  1874,  many  vessels  were  much  damaged  in  their  winter  quarters 
by  ice  jams,  owing  to  the  sudden  departure  of  the  ice  bridge  caused  by  the  pressure  of 
the  freshet  waters  against  the  key  of  the  bridge  above  the  River  Chaudiere  and  tiit 
ramming  operations  of  steamers ;  but  such  ice  jams,  kc.,  are  of  comparatively  rare 
t>ccurrence.       («Se^  Appendices  Nos.  16,  17  and  18.) 

In  short  inlets  and  most  estuaries  of  moderate  length,  not  only  has  one  undulation 
time  to  make  a  complete  evolution  before  the  succeeding  wave  commences  to  enter ;  but 
a  large  proportion  of  the  water  admitted  also  finds  its  way  back  to  the  ocean  merely  bv 
virtue  of  the  slope  assumed  by  the  outgoing  stream,  so  that  the  Ovation  or  swelling  <)f 
the  same  caused,  on  an  average,  by  the  influx  of  sea  water  is  necessarily  always  smaller, 
than  that  which  corresponds  to  the  introduction  of  a  complete  tidal  undulation  fratu 
trough  to  trough,  from  summit  to  summit,  or  between  any  two  other  corresponding  points 
of  two  consecutive  undulations.  On  account  of  the  very  great  length  of  the  raaritinM' 
p*>rtion  of  the  St.  Lawrence,  over  800  nautical  miles  from  Cape  Ray  to  Contrecceur  or 
Vercheres,  at  least  two  undulations  make  their  way  simultaneously  up  the  estuary ;  tb^ 
water  brought  into  it  by  one  wave  cannot,  therefore,  flow  out  again  without  bein^ 
incor}X)rated,  wholly  t>r  in  part,  in  the  next  succeeding  wave,  viz.,  in  a  n^nner  to  satis^ 
the  cimditivms  of  the  established  oscillatory  motion.  It  follows,  that  in  this  vast 
estuarj',  the  mean  increases  in  the  area  and  depth  of  the  waterway  and  the  elevation 
of  the  water  coutainetl  therein  which  are  produced  by  the  influx  a(  sea  water,  can  at 
no  time  be  less  than  the  corresponding  increases  which  the  wave  of  least  importance 
and  amplitude  ^nerated  in  the  Atlantic  woukl  bring  about,  xiz.,  the  wave  which 
h{4s  a  ci»efficient  of  semi-amplitude  equal  to  about  0*30. 

As  the  waves  gain  in  importance  passing  from  neaps  to  springs,  the  volume  of 
water  lotlgbig  in  the  estuary  increases  also,  until  the  maximum  elevation  corresponding 
to  full  or  change  of  the  moon  is  reached,  when,  all  other  things  remaining  equal,  the 
water  again  descends  towarvls  the  mean  minimum  elevation  just  referred  to  until  it 
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Atuins  the  level  corresponding  to  the  lowest  succeedings  neaps,  to  rise  again  with  the 
i^aining  tides. 

The  greatest  volume  of  water  which  can  at  any  time  lodge  in  the  estuary  under 
fidrmal  conditions  of  the  atmosphere,  in  addition  to  that  which  would  be  contained 
therein,  if  the  stream  was  abstracted  from  the  influence  of  the  tides,  is  that  which  can 
lir  brought  in  by  the  wave  corresponding  to  the  maximum  theoretical  coefficient  of 
^emi-ampHtude  of  118. 

Aooording  to  the  Admiralty  Charts,  it  is  high  water  on  full  and  change  days, 
<ipf)osite  Cape  Ray,  in  longitude  56^  west  of  Greenwich,  at  Vllh.,  which  corresponds  to  5h. 
44iD.  nearly,  eastern  standard  time,  and  at  Quebec,  in  longitude  7V  12'  west,  at  Vlh.  38m. 
local  time,  which  corresponds  to  6h.  23m.  when  referred  to  the  meridian  in  longitude 
75'  west ;  but  it  must  be  observed  that  the  tide  wave  the  crest  of  which  passes  Cape 
lUy  at  5h.  44m.  is  not  the  same  as  that  which  reaches  Quebec  at  6.23  eastern  standard 
time.  This  latter  wave  is  one-half  lunar  day  or  1 2  hours  older  than  the  former,  that  is 
U>  say  the  wave  observed  at  Quebec  here  referred  to,  corresponds  to  a  pendular  oscilla- 
tion generated  by  the  moon  and  sun  one-half  day  ahead  of  that  which  is  looked  upon 
u  having  produced  the  wave  observed  at  Cape  Hay  now  under  consideration,  viz.:  two 
lunar  days  =  48  hours,  instead  of  only  one  and  a-half  lunar  days  =  36  hours  previous, 
u>  the  moon's  meridian  transit  immediately  preceding  the  time  of  high  water  at  Quebec. 

In  comparing  the  coefficients  of  semi-amplitude  as  deduced  directly  from  the 
tidal  observations  made  in  1 887-88  with  the  theoretical  coefficient  given  in  "  L'Annuaire 
d««  Maries, ""  the  difference  of  age  between  the  lides  of  the  western  coast  of  France  and 
those  which  make  themselves  felt  simultaneously  at  and  above  Quebec  city  have  been 
doly  taken  into  account. 


GAUGING  OPERATTON8  OF  1887  AND  1888. 

All  the  tide  and  river  gauging  performed  previous  to  1887-88  on  the  St.  Lawrence, 
And  to  which  reference  has  just  been  made,  was  effected  by  means  of  simple  staffs 
divided  into  feet  and  tenths ;  the  figures  denoting  the  feet  being  painted  in  red  and  the 
tpntha  represented  by  stripes  painted  alternately  blue  or  black  and  white.  These 
^ages  had  generally  been  put  up  alongside  of  wharves,  but  sometimes  also  anchored  in 
the  stream,  where  they  were  maintained  in  a  vertical  position  by  means  of  chain  or 
<<her  guys,  made  fast  at  the  lower  ends  to  cast  iron  weights  or  to  stones  put  down  for 
the  purpose. 

In  no  instance  were  any  special  precautions  taken  with  a  view  of  securing  smooth 
water  around  the  gauge  by  placing  it  in  a  box  or  in  any  other  way,  nor  was  it  con- 
^iderpd  necessary  to  note  the  height  of  the  barometer  in  a  regular  and  continuous 
manner  for  the  purpose  of  determining  to  what  extent  the  height  of  the  water  might 
lave  been  directly  affected  by  variations  in  the  pressure  of  the  atmosphere  ;  moreover, 
the  registered  times  could  not  always  be  relied  on  as  being  correct,  within  the  requisite 
Itmits,  to  render  the  observations  and  measurements  available  for  the  determination  of 
^hnultaneous  water  levels.  Again,  being  in  1881-82  under  the  impression  that  the  tides 
«l&<cted  the  river  at  Sorel  only  to  an  inappreciable  extent,  instead  of  sometimes  as 
iniich  as  1  foot  and  more,  as  found  out  by  actual  close  ol>servation  in  1884-85, 1  attached 
Httle  importance  to  the  establishment  of  a  nver  gauging  station  at  a  point  above  this 
^*wn  in  connection  with  tidal  observations ;  hence  there  were  no  means  available  for 
•*parating  the  rise  and  fall  of  the  river  level  pn>per  from  the  fluctuations  produced  by 
the  tidal  undulations.  Finally,  most  of  the  bench  marks  made  in  the  vicinity  of  the 
ZBoging  stations  of  1881-82  have  been  carried  away,  di8turl>ed  or  obliteratecl  by  the 
ice,  or  otherwise  removed  or  destroyed. 

Therefore,  notwithstanding  the  fact  that  the  observations  made  previous  to  1887, 
jttft  referred  to,  have  afforded  valuable  information  respecting  the  relative  tidal  fluctua- 
f  irtn>,  local  tide  curves,  etc.,  at  various  points  of  the  St.  Lawrence  estuary,  as  shown  alwve, 
t}ie  results  obtained  could  not  be  directly  utilized  in  connection  with  the  precision  level- 
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ling  afterwards  perfonnecl  along  the  southern  shore  of  the  nver,  for  the  determination  of 
absolute  elevations  of  water  levels  corresponding  to  various  phases  of  the  tluvial  wave 
and  jmi-ticular  stages  of  the  fresh  water  stream.  Hence  the  necessity  of  undertaking  mora 
systematic  and  precise  tidal  observations  and  fresh  water  gaugings  during  the  high  and 
low  stages  of  the  river. 

This  work  was  carrie<i  out,  as  you  are  aware,  during  the  liscal  year  1887-88 ;  one 
series  of  observations  being  made  in  the  fall  of  1887,  viz.,  during  October  and  a  pan 
of  November,  when  the  river  is  at  its  lowest,  and  the  other  series  in  the  spring  of  18>v*^. 
when  the  stream  carries  a  greater  volume  of  water  than  at  any  other  season,  viz.,  during 
the  last  week  in  April  and  nearly  the  whole  of  the  month  of  May. 

There  can  be  no  doubt  that  if  properly  constructed  self-registering  gauges  could 
have  been  used  at  all  the  stations,  the  most  satisfactory  results  possible  woidd  have  be<*u 
arrived  at  in  every  respect  :  but  as  some  16  or  17  stations  had  to  be  established,  on 
account  of  the  great  cost  of  such  instruments*,  the  idea  of  securing  the  necessary  infor- 
mation in  this  manner  would  have  had  to  be  dismissed,  even  if  it  had  proved  practicable 
to  place  the  apparatus  simply  on  a  tirm  support  without  providing  a  special  house,  ete, 
for  it,  as  has  been  attempted  by  the  V.  S.  C.  and  G.  Survey,  with  what  measure  of 
success  I  have  not  learned.  But  I  feel  warranted  in  saying,  judging  by  past  experi- 
ence, that  neither  on  thewharves  which  are  available  between  Quebec  and  Montreal 
for  making  both  high  and  low  water  observations,  nor  at  any  other  point  on  the  river 
shore  that  might  be  found  suitable  for  the  object  in  Wew,  could  a  gauging  apparatus  or, 
in  fact,  any  other  kind  of  well-finished  niechanica&l  contrivance  or  instrument  be  safelr 
left  in  position,  unprotected  and  unwatched  even  for  a  few  days,  much  less  a  month, 
which  is  the  least  spai*e  of  time  generally  required  for  a  fairly  complete  series  of  obser- 
vations, 

Under  the  circumstances,  it  became  imperative  to  devise  some  simple,  inexpensive 
gauging  apparatus  which  would  permit  of  attaining  the  desired  degree  of  precision,  in 
results  dependent  on  tidal  observations  and  river  gaugings,  without  running  ti¥>  great  a 
risk  of  kksing  a  whole  seasons  work  by  the  displacement  or  destruction,  accidental  or 
titherwise,  i>f  soiue  of  the  gauges,  or  on  account  of  some  of  their  essential  parts  being 
bivken  or  put  i^t  ol  oixler,  because  of  some  mishap  during  the  handling  of  the  instru- 
ment or  at  any  other  time,  or  owing  to  mistakes  being  made  in  reading  or  registering; 
the  heights,  etc.,  by  inex^>erience<.l  j»ers«.»ns  such  as  would,  in  moptt  localities,  have  to  be 
emploveil  in  oixler  to  keep  down  the  expense,  and  for  other  reas<»ns  not  less  weighty  (►r 
uuHv  easily  gi»t  over. 

i;.VUi;iNG    APPA.K-VTUS. 

With  the  aiil  of  illustrath.»iLs  Nets.  L  and  II.,*  which  explain  themselves,  the  con- 
struction, iiistallatiojx  and  manipulation  of  the  gauge  designed  with  a  view  of  meeting 
the  various  itH^uiixniients  just  referreil  t*K  etc.,  wLQ  be  fully  understood  from  the  follow- 
ing description. 

T  is  a  wiHHlen  lul»e  i»f  squai-e  section  6  inches  by  6  inches  inside,  and  8  inches  by 
S  inches  outsiile,  nud  v>f^he  pi\>j.>er  length  ( 15  to  S'y  feet)  to  reach  from  a  point  on  the 
Uatinu  cwcivd  at  low  tiile  !:►>•  5  to  7  feet  water  or  more  up  to,  but  no  higher  than  the 
top  of  the  cap^uug  tiuiU*r  of  the  wharf  to  the  side  of  which  it  is  to  be  fixed,  viz.,  by 
sc IV wing  Unee  oi-  four  stra^vs  of  sheet  in,»n  i  inch  thick  by  li  inches  wide^  or  thereabouts, 
to  the  tube  and  the  wharf  timbei-s.  Tliis  tui>e  is  made  oi  four  pine  boards  ooe  inch  thick, 
hU  in  t.>ne  pie*.e,  plaiunl  oa  ♦.►ue  side  ami  scivwed  together  and  to  a  bi>ttofn  piece  6  inches  by 
t>  inche*  by  Jt  iiulies  tluek  ;  foui  or  tive  ivunJ  h*)les  \  mch  in  diameter  are  generally  pierced 
in  the  bottom  aiul  fivui  eii^ht  to  sixteen  moiv  are  put  through  the  sides«  according  as  the 
tuU*  stiiuds  more  v»r  k^s  d^vp  in  the  water  and  exposed  U»  the  action  of  the  waves.  The 
suuK>th  or  plaueil  faci^  ai  the  Uvti^Lv  atv  tunievl  towanis  the  inside,  so  that,  there  beinj;; 


tioii  of  N*i»<i  :  *'^f^  '^'^  **'^'  "tilt  !>.. 

♦  Full  M/.C  Utht»gn|')i>«  i>l  Ntws.  [.  and  U.  ^\x»uji>4iiiy  otticjckl  import  for  185W-9X. 
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DO  horiioQtal  joint  in  any  of  th^,  nothing  can  interfere  with  the  free  motion  of  the 
doAt,  which  has  to  move  up  and  down  in  the  tube.  If  the  cutting  off  of  such  portion  of 
the  box  when  resting  on  the  bottom,  as  may  stand  above  the  capping  timber  of  the 
vhjuf,  was  neglected,  it  would  surely  be  wrenched  sooner  or  later  out  of  its  primitive 
pcaition  by  the  hawsers  of  vessels ;  in  some  cases  fenders  at  least  9  inches  thick  had  to 
be  bolted,  one  on  each  side  of  the  tube  to  protect  it.  The  thickness  of  the  sides  of  the 
tabe  was  limited  to  one  inch,  to  facilitate  handling  in  putting  it  up  and  taking  it  down, 
iitr  it  must  be  remembered  that  after  the  low  water  observations  are  completed  in  the 
fall,  all  the  float  tubes  have  unavoidably  to  be  taken  down,  not  only  to  keep  them  from 
brmg  crushed  by  the  ice  during  the  winter ;  but  also  to  render  them  available  for  use  at 
hij^best  water,  early  in  the  spring,  before  blocks  of  ice  several  feet  thick,  in  which  they 
vtiuld  be  embedded  if  left  standing,  could  be  removed  without  incurring  considerable 
i^xppnse  and  great  risk  of  breaking  up  the  tubes  so  as  to  render  them  untit  for  further 
ttoc 

The  gauging  apparatus  proper  consists  of  a  square  wooden  box  B,  open  top  and  bottom, 
4nd  having  precisely  the  same  cross-section  as  the  float  tube  T,  viz.,  measuring  6  inches  by 
6  JDches  inside  and  8  inches  by  8  inches  outside  and  9  inches  in  height.  On  one  side  are 
nmuoted  on  a  horizontal  hollow  axle  a  made  of  f  inch  brass  tubing,  pluyged  at  both  ends  to 
ndaoe  its  weight  to  a  minimum  :  1st,  a  reel  R,  5  to  6  inches  in  diameter,  constructed  of 
•h««i  iron  or  brass,  on  which  is  rolled  a  copper  measuring  tape  or  band  |  inch  wide, 
weighing  at  the  rate  of  62  feet  per  pound  when  etched  ready  for  use,  and  of  the  requisite 
Wngth  to  indicate  the  extreme  rise  and  fall  of  the  tide  or  river ;  2nd,  a  light  brass  pulley 
vb««l  P,  having  a  diameter  of  7  inches,  so  that  when  the  tape  t  is  passed  from  the  reel 
>T«r  the  wheel,  and  a  small  friction  roller-placed  in  a  slit  I  at  the  underside  of  the  box, 
or  nmply  through  an  oblique  slit  with  upper  side  rounded  off,  as  shown  on  vertical  sec- 
tym,  it  may  hang  down  exactly  in  the  centre  of  the  float  tube. 

The  tape  t  is  hooked  to  a  float  F,  having  the  form  of  a  truncated  pyramid  with  sides 
ncUned  to  each  other  at  an  angle  of  about  12^.  It  is  constructed  of  tinned 
pUte,  soldered  at  top  and  bottom  to  hoops  of  round  galvanized  iron  wire  an  shown,  and 
iiMumres  5*5  inches  by  5*5  at  base  and  6*06  inchqp  by  6*06  at  top  by  4  inches  in  height, 
^hich  is  just  sufficient  to  prevent  the  float  from  sinking  when  put  in  the  water  by  itself, 
ruL,  independently  of  the  tape  and  counterweights. 

The  pyramidal  form  has  been  adopted  with  a  view  of  providing  increaseil  play  room 
cr«r  the  water  surface  between  the  float  and  the  box,  in  comparison  to  that  left  at  the 
bwie  of  the  float,  in  order  to  prevent  small  chips  of  wood,  pieces  of  paper,  etc.,  which 
uiii^t  find  their  way  into  the  tube,  from  being  jammed  or  caught  between  the  wockI 
uid  the  tin,  so  as  to  interfere  with  the  free  motion  of  the  float,  more  especially  in  coses 
vb<Te  it  niight  be  found  to  be  unsafe  to  put  up  the  float  tube  in  a  perfectly  vertical 
fOfitioQ. 

In  the  centre  of  the  lower  base  of  the  frustum  of  the  pyramid  is  soldered  a  brass  tube 
k  0*066  foot  or  about  |  inch  in  diameter  and  1  '78  inch  in  height,  the  top  of  which  is 
^■nnected  with  the  upper  base  by  an  envelope  of  tin  soldered  to  the  square  iron  wire 
b(H>p  aroand  this  base  and  to  the  upper  end  of  the  tube,  so  as  to  form  a  hermetically 
Hard  vessel  with  a  cylindrical  opening  in  the  centre  ;  this  opening  is  filled  with  water 
«p  Xo  the  0  point  of  the  tape  when  the  gauge  is  ready  for  use,  and  it  affords  a  passage 
htr  rain  water  and  small  heavy  objects  dropped  inadvertently  into  the  float  tul)e,  which 
^)fM  pennanently  diminish  Uie  buoyancy  of  the  float. 

The  float  F  is  loaded  at  its  underside  by  means  of  a  sheet  of  lead  having  as  nearly 
w  pusnble  the  same  form  and  area  as  the  lower  base  to  which  it  is  soldered,  so  that 
■lieo  the  spring  clip  c,  with  lead  stretching  weight  u?,  weighing  in  all  (without  discs) 
1  {»jand  ami  10  ounces — 26  ounces — b  attached  to  the  tape  and  the  latter  hooked  to  the 
ir.'hed  cross  bar  m  provided  for  the  purpose  at  the  upper  end  of  the  brass  tube,  the 
asriimsde  of  the  spring  hook  n  which  coincides  with  the  zero  point  of  the  copper  band 
■•ftv  bs  exactly  at  the  water  surface. 

FoQr  buttons  6  screwed,  one  on  each  of  the  four  sides  of  the  gauge  box  near  its 
Um,  mtw  to  prevent  it  from  being  shifted  laterally  when  once  pU^  fairly  over  the 
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Htkit  tulie,  nnd  two  eountei'w eights  c,,  c,,  consisting  cf  brass  tubes  filled  with  leid,  v^ 
inst«rt«H)  in  the  side  of  the  Im»x  opposite  the  pulley  wheel,  to  prevent  the  apparatus  from 
Iketng  unwittingly  canteii  over  towards  the  other  side  and  in  order  to  facilitate  the 
iN»rri»4re  of  tlie  sarae  by  hand. 

Thirty  five  t*»  forty  loi>s»e  circular  discs  of  lead  d!,  of  the  weight  ol  one  foot  of  tap 
aiu)  luixing  Muall  ht^es  pierced  through  them  near  the  circumference,  accompany  each 
vtivtchiu)?  weiglu  W,  which  is  scot^pcd  out  in  the  centre  for  part  of  its  length  to  aihrA 
)\Hau  t\»i'  slipping  the  discs  o>'er  a  cylindrical  brass  rod  J  secured  to  the  wei^t.  Tbesf 
diM'x  «i)V  riH)uir«Hi  for  keeping  the  sero  point  of  the  copper  tape  constantly  in  the  plane 
\a  iW  Winter  surtW^i^,  vii.:  by  adding  one  disc  to  the  weight  for  eadi  footof  £All&Dd 
Mkiuif  (4ie  «4f  the  sAiiie  fV^r  each  fix>t  of  rise  of  the  tide  :  the  number  of  such  discs  on  the 
weight  \V  Im\  iug  ^ways  to  lie  e^ual  to  the  number  of  feet  of  tape  hanging  b^ow  the 
uy  v4f  tl»e  bm^8i  imJex  Iwir  •  s^Mreweii  to  the  skies  of  the  boot,  as  shown  in  the  illustrations. 
A  Nsvilr  ^N  eumtAve*!  *u\  the  f;»oe  i*f  the  weLsrhi  W  on  bi.»th  sides  of  the  brass  pin,  each 
vixv  tNUMk  \4^  \h  luch  is  e^iud  to  tW  ihtokne!^  nf  a  i.ii>c,  so  that  the  to^  number  d  discs  in 
u^  H^^v  W  cj^SK'eriiAiiHsl  At  a:iv  time  wtth^nxt  <rv^cntin<  them  one  hv  one.  As  the  area  of 
t^sr  "kv*;  v^mstvite  tW  0  <ia  tfte  taiv  e^  oetsirix  Of  suTiar^  fK»Dt  and  the  weight  of  each  dis* 
0  -V*  v^i'.uVx  tW  w^ti^**!  di^v^*^"*^-**^'*  ^^  *^^  ^**  caused  by  paying  out  or  taking  up 
vc,^  Vh.^  sOi  ;.*i«e  is  v»ui\  oib^^c.  0\V  I;^  fevc.  ac  in.>LiniS!act  quantity  as  regards  the  present 

ihv  xt-.e  v»*  ^i^  wv'4*^^  ^V  iixi  strvcrtb  ^c  zhe  zvcpsr  \mr*i  t  or  rather  its  thicknes* 
a  "^  tv  Mv  •'  •^UH.i  iS.U  >  uts'Ct  ss  ^Csf  aeyftifi  wni'Ji  c^^cipttnc-ut  witii  a  piain  graduation  and 
^s  vsix*4  !^.'  ',>  K»r  A^t '.<»•♦<  ::sf  tv>i?ii3rva  -jc  ^cu  cii,7  bi*?c»  it  has  rtsco  quite  up  to  the 
>»k^;x*.  >f» ""  V  ili^  u*.'e  'v"*  e  >^:'dC  vh:  Jtr^er  :B  "s.**  'it^tc^fcjitfa  *b*.<L5  uoe  ^x«  bek>w  the  oenti^ 
v<  :  i\>  ^kSvv  .iv't'*^  •^i.^t.'vi  'nV*  wiii^'ac  -tiJt  oc  vci: ':*fr»iii2:£  she  iiiTisMks  in  a  ihorttime. 
A  V  i\^i-  .«.f^vi  '♦>  uv  t»,*i  o%'**;<  c^ '€•>!» ;t*r^:i»ariv  v^^.  I^c  in**  6xt*  Beceasarj  to  overccnie 

lo  tMs^  *-ti  ^v^K't-^'j^u  -.v<>*»:vft  '.lit*  iAu\l  iiitt  711. >T  w!ii*eu  «c..  ^^hfCMiMi  bc  SDuJler  thiD 
^r.  ^.'^  s  "i  %vs^  M  *vn',';  -.»«  \rw  'h.ixz  jxiuidi  ^^*>^i  '*r  "iwifiW  zir  any  poatjon  to  a  greater 
v.v^v;  '.  *,  ^^i'*  ^t\v  '.'^X.'^  *t.  *  *  AxHi^  %i\vitn: ciiiit^  ^'  "»fipujx  i*:^ -iTt^QAl  pjace;  2nA  the  tape 
»j;ji.>:  'V  Nw  h*,icij'  \  v*u"  x^  'jKiTviice»"ae  ,-'jr**»*»T  tHtratj^  •!£  ih**  w^afier  surface  bdow  the 
L*'f'  .*;  ',  ^t  ^^^t.^\  Afc'  ».  **t*>  xf-'^/ii^  n^iiva^'i  X'  jvhi*  7^oe*ce*i  v^niiiruf  and  unwinding,  etc 
v;*v..»  >\  ^^..,  ^^xvJ-,^:*  f. -  uHNfivt^t-^  r».ir  ^-^te<  '5i^»*ciitfr  w:»;rhnrj  eataly  Hnking  and 
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vADted  There  being  absolutely  nothing  left  on  the  wharf  which  might  be  stolen, 
mftllciously  broken  or  put  out  of  order  by  being  played  with,  besides  the  bare  float  tube 
vhich  should  lie  covered  to  prevent  chips  or  other  light  refuse  from  being  thrown  into 
ir,  there  is  a  faij-  prospect  of  a  complete  series  of  accurate  measurements,  etc.,  being 
»enired,  extending,  say  over  one  month  or  more,  at  a  comparatively  moderate  outlay, 
provided,  of  course,  the  oljservers  will  discharge  their  duties  faithfully. 

I  calculated  at  first  to  erect  all  the  float  boxes  in  a  truly  vertical  position,  in  which 
t'\^ni  no  correction  fof  inclination  would  have  been  required,  but,  on  more  mature  consider 
fttion,  I  became  convinced  that  the  danger  of  having  the  tubes  carried  away  or  displaced 
iiy  steamers  or  other  vessels,  etc.,  and  consequent  risk  of  the  whole  season's  work  being 
'potled — not  to  mention  the  extra  expense — were  so  great,  that  this  course  however 
(it>sirmble  in  other  respects,  could  not  be  uniformly  followed — hence  many  tedious  correc- 
tton*  had  to  be  applied  to  most  of  the  gauge  readings.  These  corrections  were  based  on 
tocarate  measurement,  of  the  inclinations  of  the  tubes  to  the  horizon,  made  with  a 
tlinometer  and  on  the  depths  of  the  zero  point  of  the  tape  below  the  top  of  the  index 
i«r  corresponding  to  the  respective  inclinations ;  these  depths  were  determined  with  the 
(id  of  the  vernier  pointers  attached  to  the  foot  of  the  perfected  levelling  rod  used ;  a  short 
viKiden  tube  having  been  held  for  the  purpose  in  inclined  positions  in  a  tub  partly 
tilW  with  water. 

The  following  displacements  (elevations)  of  the  0  point  have  been  determined  for 
iif^cUnations  from  the  vertical  proceeding  by  whole  degrees  from  0®  to  10°. 

TABLE  III. 

Feet 
1°  For  float  tube,  vertical :  displacement  = 0*000 


2° 

do 

3° 

do 

4° 

do 

5° 

do 

6° 

do 

7° 

do 

8° 

do 

9« 

do 

10° 

do 

IP 

do 

declined,    1® 

do  2° 

do  3^ 

do  4^ 

do  5« 

do  6<> 

do  7^ 

do  8« 

do  9^ 
do        10« 


0  raised  = 0004 

0  do  0-007 

0  do  0-009 

0  do  0010 

0  do  0-011 

0  do  0-012 

0  do  0-013 

0  do  0-014 

0  do  0-014 

0  do  0-015 


Two  continuous  corresponding  series  of  tidal  observations  and  river  gaugings,  cover- 
ing each  a  complete  lunar  month  and  a  few  days  to  spare,  were  made  at  17  points  be- 
vr«n  the  L^yis  Oraving  Dock  and  the  village  of  Laprairie  :  one  during  the  low  stage  of 
ihf  St.  Lawrence  in  October  and  November,  1887,  and  the  other  between  the  end  of 
April  and  the  beg^inning  of  June,  1888,  when  the  river  is  at  its  highest 

Box  and  float  gauges,  such  as  that  just  described,  were  used  for  observing  the  tidal 
rtoxTtoatioDs  at  the  first  seven  stations  above  the  harbour  of  Quebec,  where  the  ampli- 
t^  of  the  fluvial  wave  was  considered  too  great,  to  permit  of  the  observations  being 
amvauently  and  correctly  made  at  all  times  without  the  aid  of  such  apparatus,  whether 
u  a  sheltered  or  an  exposed  situation.  Besides  these  a  box  gauge  (No.  8)  was  also  put 
Bp  at  the  Laprairie  wharf  which  is  struck  to  a  greater  or  less  extent  on  every  side  by 
tb*-  VAves  raised  by  winds. 

The  tabular  statement  which  here  follows  gives  the  relative  positions  of  the  tide 
^  river  gauging  stations,  the  kind  of  gauge  used  at  each  station  with  its  declination 
frija  the  vertical,  ami  also  particulars  respecting  numbers  of  observations  made,  etc 
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RESULTS  OF  TIDAL  OBSERVATIONS  AND  RIVER  GAUGING  OF  1887-88. 

Appendix  No.  13  to  this  report  contains  16  tables,  Nos.  I  to  XVI.,  of  results 
dedaoed  from  tidal  observations  made  in  1887-88,  during  high  and  low  stages  of  the 
River  St,  Lawrence,  at  eight  of  the  gauging  stations  established  on  the  shores  of  :the 
entoary,  together  with  corresponding  theoretical  data.  These  tables  of  comparative 
n*alu  oomprise  each  two  series  of  gaining  tides :  Nos.  I,,  III.,  V.  and  VII.,  and  two  of 
lining  tides  :  Nos.  II.,  IV.,  VI.  and  VIIL,  with  the  exception  of  No.  VIII.  for  Champlain 
*»Ution,  where  only  three  complete  series  of  tidal  observations  were  made  in  the  fall  of 
l>^7,  and  Nos.  II.  and  V.  for  the  River  Chaudi^re  station,  where  less  than  two  consecu- 
tive series  of  ob8er>'ations  were  completed  in  1887  and  the  same  in  the  spring  of  1888. 
The  said  eight  series  of  obnervations  cover  two  complete  lunar  months,  viz.,  Nos.  I.,  II., 
III.  and  IV.,  the  month  in  the  low  water  season  of  1887,  from  12th  October  to  10th 
Xorember,  and  Nos,  V.,  VI.,  VII.  and  VIIL,  the  month  in  the  high  water  season  of 
1HK8  fn»m  4th  May  to  3rd  June. 

The  contents  of  most  of  the  columns,  if  not  all,  are  described  at  such  length  in  the 
b<Huiiiigs,  as  to  call  for  no  further  explanations.  It  is  necessary,  however,  to  make 
special  reference  to  each  one  of  the  three  sets  of  eastern  standaiti  civil  times  of  high 
wwter  which  have  been  computed  for  Quebec.  Moreover,  a  brief  description  showing 
thf*  nature  of  the  theoretical  or  astronomical  tidal  coefficients,  "  centi^mes,"  and  the  uses 
ti'  which  they  can  be  put  may  not  prove  superfluous. 

The  first  of  the  three  series  of  eastern  standard  times  of  high  water  entered  on  the 
t^ravingdock  table  are  from  the  printed  Quebec  tide  tables,  for  years  1887  and  1888, 
»hich  have  been  issued  by  Mr.  Archibald  McCallum,  who  keeps  a  depot  of  chronometers 
!uid  other  nautical  instruments,  charts,  etc.,  in  St.  Peter  street  of  the  said  city.  The 
Wu<?bee  time  of  high  water,  a.m.  or  p.m.  for  any  given  date,  appears  to  have  been  arrived 
At  by  Mr.  McCallum  by  adding  sometimes  to  the  coiTesponding  a.m.  or  p.m.  time  of  high 
water  at  London  Bridge,  as  per  tide  table  contained  in  the  Nautical  Almanac,  and  occa- 
oitmally,  for  no  apparent  reason,  to  the  times  of  high  water  at  London  taken  out  for  a 
half  day  anterior  to  that  which  corresponds  to  the  Quebec  time  sought,  the  difierenoe 
Utween  the  respective  ^establishments  of  the  ports  of  London  and  Quebec,  or,  which  is 
the  same  thing,  the  difference  between  the  observed  times  of  high  water  at  equinoctial 

R.  M. 

Mzy^nes  in  the  said  ports,  viz.  :  2  7  at  London,  as  per  McGregor's  Seaman's  Almanac, 

a.  M. 
^i  €  38  at  Quebec,  as  per  Admiralty  charts  of  the  St.  Lawrence  and  the  St.  Law- 
r^fice  Pilot. 

For  example,  the  Quebec  time  of  high  water  in  the  forenoon  of  12th  October,  1887, 
X'«  2  of  aeries  No.  1  of  tides  observed,  was  obtained  thus,  by  Mr.  McCallum  : 

H.    M. 

Time  of  high  water,  afternoon,  1 1th  October,  at  London  Bridge.  8  53 

H.     H.  H.  H. 

Add  (6  38  —  2  7)  or 4  31 


Time  of  high  water,  Quebec,   12th   October,  forenoon,  as  per 

McCallum's  tide  table  for  1887 1   24 


NOTE  TO  TABLE  IV. 

At  *U  thume  atJitioiw  the  obaerTAtionti  were  made  invariably  by  the  time  of  longitude  75"  we*i  of  Green- 

*  tK  Imovn  a«  *'  Eastern  Standard."  On  the  south  shore  of  the  St.  Lawrence  the  obeervers  could  easily 
'tvipsn  thmr  watches  once  or  twice  a  week,  or  more,  with  the  station  clocks  or  rc-gulators  of  the  Canadian 
Hkenr  Railway.  At  the  Graving  Dock,  Chaudi^re  and  St.  Nicholas  stations,  on  the  south  shore,  correct 
tiBv  was  obtained  from  Quebec  city  nearly  every  day  by  telegraph,  railway  or  steamboat  At  Pointe 
Hstnn  a  properly  regulated  marine  chronometer  was  relied  on  for  supplying  correct  standard  time^  and  at 
•*<  J«ao  am  Chailkxis  the  watch  used  was  compared  with  this  chronometer  by  telegraph  twice  a  week, 
**«)dm  which  time  was  here  also  obtained  twice  a  week  from  Quebec  by  steamboat.  At  the  stations 
'*»<iw  lliree  Rivem  and  Montreal  the  time  uned  was  aliw>  kept  as  closely  as  possible  coincident  with 

iiltttt  standard  **  by  comparing  the  time-pieces  with  steamboat  and   railway   clocks  as  often  as  pmc- 

*  f  s^  on  ao  arorace  twice  a  week.  It  is  believed  that  between  Sorel  and  (Quebec  the  maximum  error  in 
^  tane  ai  oorrpotea  did  not  exceed  one  minute  ;  above  Sorel  where  accuracy  was  of  much  less  importance 
i^M  St  the  tid«  stations  further  down  stream,  the  error  may  reach  fi  minutes. 
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This  method  is  frequently  followed  in  compnting  approximately  the  local  time  d 
high  water  in  ports  along  the  sea-coasts.  I  may  remark,  however,  that  as  Mr.  McCal- 
lnm  heads  his  tables  *^  Standard  Time,'*  he  should  deduct  15  minutes  from  results  sucli 

B.  M. 

as 'the  above,  which  would  have  reduced  the  last  total  to  1  9.     But  then,  on  the  othfr 
hand,  if  the  time,  H.  W.  at  F.  ifc  C,  given  in  the  Nautical  Almanac  for  London  Bridge, 

n»    H*  H>  V.    H*    ji> 

viz. :  1  58,  had  been  used  instead  of  2  7,  1   18  would  have  been  arrived  at  instead  ui 

H.   M. 

1   9.     Moreover,  the  luni tidal  internals  vary  also  with  the  height  of  the  river  or  tb»» 
fresh  water  discharge,  to  the  amount  of  some  15  minutes  or  more. 

Again,  the  Quebec  time  of  high  water  in  the  afternoon  of  May  27,  188^,  Xa  304. 
series  Na  VIII.  of  tides  obsen-ed,  was  arrived  at  thus : 

H.    V. 

Time  of  high  water,  afternoon,  26th  May,  1888,  London  Bridge,     2  43 

Add  (6.38—2.7)  or \ _^  J?l 

Time    of  high  water,  Quebec,  27th    May,    evening,  as   per 

McCallums  tide  table  for  1888 7  14 

Here  the  London  Bridge  time  of  high  water  for  a  half  day  anterior  to  that  which 
corresponds  to  the  Quebec  time  sought,  was  apparently  used  for  computing  the  time 
marked  in  Mr.  McOallum's  table. 

It  is,  of  course,  quite  possible  that  some  of  the  times  calculated  by  Mr.  McCallnm 
have  been  entered  opposite  the  wrong  dates,  or  in  the  wrong  columns :  but  which 
are  properly  and  which  wrongly  entered  cannot  easily  be  made  out. 

On  account  of  the  great  distance  inland  from  the  Atlantic  coast  to  the  port  d 
Quebec — say  685  nautical  miles — the  tide  wave,  of  which  the  simimit  reached  Quebe<* 
city,  12th  October,  1887,  at  about  Ih.  24m.  a.m.,  was,  as  already  explained  in  another 
part  of  this  report,  one-half  day  older  than  the  wave  of  which  the  summit  passai 
London  Bridge  at  8h.  5m.  p.m.,  11th  October.  Hence,  for  the  purpose  of  transferrini; 
the  tidal  inten^als  computed  for  the  port  of  London  to  the  sea-port  of  Quebec,  it 
becomes  necessary:  Ist.  To  increase  the  establishment  of  the  last  named  port  (Qncbeit 

H.     M. 

by  12  25,  the  average  duration  of  a  half  tide  day,  which  brings  the  establishment  in 

H.    M. 

question— say  to  (6*24  -I- 1225)  =  18  49  for  the  low  water  season,  and  to  (6*09  + 12*25)  = 

H     If  H.    M. 

18  34  for  the  high  water  season ;  2nd.  To  add  from  (1849  -  158)  =  16  51  to  (1834  - 

H.    M. 

1*58)=  16  36  to  the  computed  time  of  high  water  at  London  Bridge  taken  from  the 
Nautical  Almanac,  either  for  the  first  half  day  preceding  that  for  which  the  time  of  high 
water  at  Quebec  is  sought,  or  for  the  second  half  day  previous  to  the  said  Quebec  timt*, 
if  found  requisite  in  order  to  go  back  a  full  half  day  beyond  the  first  anterior  Londou 
time  of  high  water  ;  3i*d.  To  add,  say  10  minutes  for  the  5  hours  difference  of  longtatud^ 
west  from  London  to  Quebec  ;  4th.  To  subtract  15  minutes  from  the  local  time  n' 
obtained  to  convert  it  into  eastern  standard  time.  A  rational  mode  of  determininij 
approximately  the  eastern  standard  time  of  high  water  at  Quebec,  for  1 2th  October,  in 
the  forenoon,  by  using  the  ordinary  establishments  of  the  ports  of  London  and  Quebei'. 
in  connection  with  data  from  the  tide  cables  of  the  Nautical  Almanac,  is  as  follows  :-- 

H.     M. 

Time  of  high  water,  forenoon  lltli  Octoljer,   1887,  at  London 

Bridge 8  10 

Add  (6-38  4- 12-25  4- 010) -(1-58 +  01 5)= 17  00 

25  10 
Deduct 24  00 

Approximate    standard    time,   high  water   at    Quel)ec,    12th  ^,    ,^ 
October,  a.m I 


• 
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We  can,  however,  arrive  at  more  satisfactory  results  by  using  the  mean  luni-tidal 
intervals  for  different  seasons  of  the  year  in  connection  with  the  times  of  high  water, 
cdcalated  either  for  London  Bridge  or  some  other  £ur<^[>ean  port. 

The  fiecond  of  the  three  series  of  eastern  standard  times  of  high  water,  entered  in 
the  Tables  of  tidal  fluctuations  at  the  Graving  Dock,  is  based  on  the  times  of  high  water 
which  are  given  in  "  L'Annuaire  des  Mar^ "  for  the  port  of  Brest  in  France.  To 
these  times  corrections  have  been  applied,  in  the  vicinity  of  the  quadratures,  as  was 
ithown  to  be  necessary,  by  Mr.  Gkussin,  a  celebrated  French  hydrographic  engineer,  who 
nyuie  searching  investigations  in  reference  to  this  matter. 

The  difference  between  the  mean  luni-tidal  intervals  of  the  ports  of  Brest  and  Quebec 


H.     M.  M. 


iocreased  by  12  25,  plus  10  increase  in  time  of  moon's  meiidian  passage  for  nearly  5  hours 
diffnrenoe  of  longitude  west,  and  less  15  minutes  difference  between  Quebec  (local)  and 

H.  M.        H.  M.        H.    M.         U.  M.         H.    31. 

EMtem  standard  times,  6  24—3  24  +  12  25  +  10 — 15=  15  20,  has  been  added  in  each  case 
to  the  time  of  H.W.  at  Brest,  taken  for  the  half  day  anterior  to  that  which  corresponds 
Ui  the  time  sought  for  Quebec. 

Taking  again  the  forenoon  tide  of   I'lth  October,  1887,  as  an  example,  we  have  : 

Time  H.W.  at  Brest,  forenoon,  11th  October,  1887 10     0 

H.  M.  H.     II.         H.  M*  H.  jf.        H.  If. 

Add  (6  24  +  12  25  +  0  10)--<0  15  +  3  25)  or 15  19 

25  19 

Deduct 24     0 

Standard  time  H.W.,  Quebec,  12th  October,  A.M 119 

The  times  computed  in  this  manner  agree  l>est,  on  the  whole,  with  the  observed 
times  df  high  water  at  Quebec  and  the  other  tide  stations. 

By  substituting  the  London  Bridge  times  of  the  Nautical  Almanac,  which  have  been 
cwrected  for  semi-monthly  inequalities  by  the  Hydrographic  Office,  for  the  Brest  time  of 

H.    M. 

high  water,  and  using  the  corresponding  mean  luni-tidal  interval,  viz.,  I  26  in  plac-e  of 

H.  M. 

3  25,  we  arrive  at  the  time  of  high  water  of  the  same  forenoon  tide,  as  follows  : — 

H.        M. 

Time  of  H.W.  at  London  Bridge,  forenoon,  11th  Oct.,  1887         8  10 
Add  (6-24  +  12-25  +  010)— (015+  1-26),  or 17  18 

Total ^ 25  28 

Deduct 24     0 

Standard  time  H.W.,  Quebec,  12th  October,  A.M i .  I   2S 

As  already  stated,  in  computing  the  times  of  H.\V.  during  the  high  water  season, 
it  ifi  evidently  requisite  to  use  the  corresponding  mean  luni-tidal  intervals ;  these  are 
from  10  to  20  minutes  smaller  than  those  which  obtain  during  the  low  water  season  at 
«ll  points  between  Quebec  and  St.  Jean  des  Chaillons  inclusive,  above  which  place  they 
Appear  to  be  greater ;  but  this  apparent  excess-  may  be  due  to  irregular  fluctuations  caused 
hj  winds  and  freshets. 

In  passing  from  the  very  high  stage  of  the  river  in  the  spring  to  low  water  in  the 
^  the  mean  luni-tidal  intervals  which  obtain  at  the  gauging  stations  of  the  8t.  Lawrence 
•lioald  be  gradually  increased  as  far  up  as  St.  Jean  des  Chaillons,  say  in  direct  pn>p>r- 
tion  to  the  relative  decrease  in  the  elevation  of  the  river  at  Vercheres. 

Although  the  computed  times  entered  in  the  tables  of  tidal  fluctuations  may  be 
ftioodered  to  agree,  on  the  whole,  sufficiently  well  with  the  actual  or  ob8er\'ed  times  of 
iujA  water  for  most  practical  purposes,  the  concordance  cannot  lie  called  jierfect ;  the 
thiagreement  between  the  two  sets  of  times  being  especially  noticeable  about  the  time**  of 


L. 
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the  moon's  quadratures.     Greater  precision  can  be  arrived  at  in  the  preparation  of  high 
water  time  tables  by  employing  for  the  computation  of  the  said  times,  the  formula : 

H  =p-f  C  +  E — 19  minutes, 
where : 

H  denotes  the  time  of  high  water  sought, 

p  denotes  the  time  of  the  meridian  passage  of  the  moon  at  the  port  under  con- 
sideration immediately  preceding  the  time  H, 

C  denotes  a  function  of  the  distance  of  the  sun  and  moon  from  the  earth,  the 
declinations  of  the  said  heavenly  bodies,  and  the  difference  between  their 
right  ascensions  which  obtains  1 1  days  previous  to  the  passage  corres- 
ponding to  p,  and 

£  denotes  the  establishment  of  the  port. 

In  order  that  the  more  accurate  results  referred  to  may  be  successfuUy  calculated 
with  the  aid  of  the  above  formula,  it  is  necessary  to  have  at  one*s  disposal  continooos 
series  of  reliable  obser\*atious  such  as  those  made  in  1887-88,  extending  over  a  number 
of  seasons. 

In  the  meantime,  the  time^i  of  high  water  computed,  as  above  indicated,  may  be 
ci>iTected  with  some  benefit  according  to  the  empirical  rule  laid  down  hereunder  whidi 
has  been  deduceil  from  diagrams  Nos.  TV  and  V.* 

These  diagrams  were  tt>nstruct«l  as  follows,  with  the  aid  of  the  data  available  :  - 
The  lengths  of  the  semi-tide  days,  H.  W.  to  IL  W.,  according  to  the  times  of  higb 
i**ater  printed  in  "  L* Annuaire  des  Marees  "^  for  the  port  of  Brest,  which,  as  alread} 
stated*  appear,  on  the  whole,  t4>  agree  best  with  the  times  observed  at  the  Graving  Dock 
gauging  station*  were  laid  down  consecutively  as  abscissas  akmg  a  right  line  to  a  scak 
of  40  hours  per  inch,  ami  the  difR^renc^  between  the  said  observed  St  Lawrence  times  of 
H.W,  and  the  computed  times  based  on  those  calculated  for  Brest  and  London  Bridge 
were  plotted  as  rectangular  ordinates ;  one  inch  being  allowed  for  20  minutes.  On 
account  of  the  smalhiess  of  the  scale,  the  same  abscissas  could  be  used  without  perceptible 
error,  in  iXMinection  with  the  St.  Lawrence  times  of  high  water  based  on  the  London 
Bridge  times,  as  well  as  in  ctuinection  with  those  based  on  the  Br€«t  time. 

The  diagrams  show  : 

1st.  That  the  greatest  diunial  differences  f>etweeu  the  computed  and  observed  time* 
of  high  water,  arising  from  the  daily  variations  in  the  action  of  the  moon  when  not  in 


Graving  Dock,  Appendix 
13),  and  85  minutes  at  Batiscan  (see  Nos.  17i  and  18  for  Batiscan,  Appmdix  Ka  13): 
the  tide  attaining  its  full  height  sc»oner  when  the  amplitude  is  greater  and  later,  when 
it  Is  less  than  that  of  the  mean  semi-diurnal  wave. 

2iid.  That  on  the  day;*  of  4uadrature«  or  one  day  ahead  or  one  day  after  the  siitl 
days,  the  observetl  times  aiv  fixuu  20  to  60  minutes  greater  or  later  than  the  computed 
ones  the  whole  of  which  diflei^n^.-e,  rolleil  up  in  from  two  to  three  days,  disappears  again 
in  a  similar  shoit  s|kkv  of  time.  Also,  that  during  the  remainder  of  the  lunar  month, 
viz.,  from  at)out  one  djt\  pi-eA.vtliiig  one  quadrature  up  to  within  a  day  or  so  of  tk 
following  one,  the  obser\eil  limes  aiv,  on  au  avera^re,  from  o  to  lo  minutes  anallwthM 
the  computeil  ones  or  in  lulvaiK'e  of  the  same,  on  an  average,  from  say  5  minutes  at 
Quebec  during  the  hixh  water  mhi^.h,  to  1.")  minutes  at  Batiscan  during  the  low  water 
season. 

The  appivxiii.ate  time.s  ix.mputeil  for  tlie  Graviujr  Dock  station,  harbour  of  Quebec, 
may  be  ameialed  by  apph  ing  diivvtly  the  tollowin;^  empirical  rule,  based  on  the  recdfinear 
loci  of  average  high  tide  hours  di-an  n  in  red  on  dia^-am  No.  IV.  and  thoae  cakttlated  for 
station**  to   the  westwaixl  i^i  Quelxv  can  also   be  amended  with   sooie  advanfcace  bv 


t>ill  ^w  \\thu^fn\i^  *'f  tlwM*  tiui^ttuus  aiv  »uiit?xwi  to  i^tficiAl  rnport  for  liSB^lH. 
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Appljing  the  corrections  indicated  below  to  the  times  of  the  tides  which  correspond,  as 
fi»wn  by  the  reference  numbers  to  the  particular  Quebec  tides  pointed  out  in  the  said 
rule.     (See  diagram  No.  Y,  for  Batiscan  station.) 

To  correct  the  approximate  Graving  Dock  times  of  high  water : 

Ist.  Retain  without  change  the  third  and  fourth  times,  (such  as  Nos.  12  and  12^  in 
table  Na  V,  which  here  follows,  and  in  table  I  of  Appendix  No.  13),  preceding  the  instant 
of  quadrature  of  the  moon,  as  well  as  the  sixth  and  seventh  succeeding  times  of  high 
water  (such  as  Nos.  16  and  16 A). 

2nd.  Add  to  the  seven  intervening  times  (Nos.  12  to  16)  taken  consecutively  from 
either  end,  8,  16,  24,  24,  24,  16  and  8  minutes. 

3rd.  Deduct  6  minutes  from  all  the  following  times  up  to  the  fourth  anterior  to  the 
npxt  quadrature,  exclusive  (Nos.  17  to  26  J). 

llie  results  obtained  by  making  such  corrections  are  shown  hereunder  in  the  cases 
of  the  Graving  Dock  and  Batiscan  tide-gauging  stations,  for  the  low  and  high  water 
teaaons. 
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On  aooount  of  the  disturbances  caused  by  winds,  in  the  regular  propagation  of  the 
tidal  undulations  in  the  St.  Lawrence  estuary,  the  crests  of  these  waves  passed  the  Grav- 
ing Dock  several  times  from  20  to  25  minutes  earlier  or  later  than  indicated  by  the  cor- 
responding computed  times  of  high  water  even  with  corrections  applied,  and  at  Batiscan 
the  irregularities  in  the  passages  of  the  successive  wave  summits  due  to  winds  are  much 
jn«ater ;  the  discrepancy  between  the  observed  and  the  corresponding  corrected  com- 
puted time  having  reached  in  five  cases,  50  to  54  minutes. 

The  mean  differences,  however,  between  the  observed  and  the  corrected  computed 
tunes  of  high  water  at  the  Graving  Dock  and  Batiscan,  are  but  8  and  11  minutes  re- 
spectively, for  the  low  water  season,  and  6  and  23  minutes  for  the  high  water  season, 
irhile  the  mean  differences  between  the  observed  and  the  uncorrected  approximate  com- 
puted times  are  respectively  1 3  and  1 6  minutes  and  9  and  28  minutes ;  the  ratios 
Iwtween  the  corresponding  mean  differences  at  the  two  places  being  thus  respectively  : 

r|  =  0-61  and-^  =  0-69,  and  ^  =  0-66  And  ||  =  082. 

As  morning  tides  are  generally  more  important  than  evening  tides  during  the  month 
<if  May,  and  lower  or  smaller  in  October,  it  follows  from  the  remarks  just  made,  the  in- 
dications of  the  diagrams  and  the  figures  given  in  the  last  table.  No.  V.,  that  a  day  or 
two  after  the  moon  has  reached  her  maximum  declination,  or  thereabouts,  owing  to  the 
diurnal  inequalities  high  water  ipay  occur  in  the  normal  order  of  things  during  the 
luootfa  of  May,  at  Quebec  some  20  minutes,  and  at  Batiscan  some  40  minutes  earlier  in 
the  morning  than  the  hour  that  would  be  marked  in  a  table  of  computed  times,  and  re- 
spectively some  20  and  40  minutes  later  in  the  case  of  evening  tides,  even  with  correc- 
tions applied  as  above  suggested.  Also  for  the  same  reason  the  tide  may  attain  its  full 
height  in  the  said  localities  respectively  some  18  and  28  minutes  later  in  the  morning 
uid  earlier  in  the  afternoon  during  the  month  of  October.  It  will  be  noticed,  that  as 
VI*  proceed  westward  from  Quebec,  the  diurnal  inequalities  in  the  priming  or  lagging 
(4  the  tidee  go  on  increasing,  and  the  irregularities  in  the  propagation  of  the  summits 
of  the  fluvial  waves,  as  well  as  in  the  advance  of  the  head  of  the  flood,  also  become 
greater  ;  moreover,  these  differences  and  irregularities  are  larger  during  the  high  than 
iluring  the  low  water  season.  By  taking  into  consideration,  in  each  case,  the  variations 
in  the  times  of  high  water  which  are  caused  by  changes  in  the  volume  of  the  fluvial 
•ii«cbarge,  and  modifying  the  rule  above  laid  down  for  the  correction  of  the  approximate 
tunes  determined  for  the  Graving  Dock  station  accordingly,  we  might  approach,  on  the 
vhuie,  cloeer  to  the  true  times  for  any  particulor  place  on  the  upper  portion  of  the 
(stuary,  where  this  might  be  considered  to  be  desirable,  than  can  be  done  by  applying 
noifonnly  the  said  rule  as  it  stands  in  each  locality. 

The  preparation  of  reliable  tide  tables  for  the  use  of  navigators  frequenting  the  St. 
L&wrence  aiul  others  is  a  matter  of  sufficient  importance  to  be  taken  up  by  the  Dominion 
fvorenunent.  The  annual  expenditure  of  issuing  a  sufficient  number  of  tide  tables 
•txutnicted  as  outlined  above,  for  the  season  of  navigation,  to  meet  present  requirements 
Tuald  not  be  large. 

It  may  not  be  superfluous  to  recall,  that  the  tidal  coefficients  called  *^  centi^mes," 
vhidi  are  published  every  year  in  **  L'Annuaire  des  Maries  de  France  "  represent  the 
pnjportional  semi-amplitudes  of  the  semi-diurnal  luni-solar  tide  waves  ;  the  ditimal, 
■Doathly  and  annual  undulations  being  left  out  of  consideration  and  the  semi-amplitude 
*d  the  tide,  or  elevation  of  high  water  above  or  depression  of  low  water  below  the  mean 
tide  level  at  the  time  of  a  syzygy  such,  that  both  the  moon  and  sun  are  on  the  equator 
«ad  at  their  mean  distances  from  the  earth,  being  taken  as  unity  or  1. 

The  actual  semi-amplitude  of  the  tide  wave  in  a  seaport  at  the  time  when  the  sun  and 
moon  aie  in  the  positions  just  described,  is  termed  '*  the  unit  of  height "  of  this  port. 
The  tinits  of  height  are  used  by  masters  of  vessels  in  the  seaports  of  France  and 
^atmhtm  in  conjunction  with  astronomical  tidal  coefficients  (centi^mes),  principally  for 
containing  on  any  given  date  the  rise  or  fall  of  the  tide,  reckoned  from  the  mean 
^ealereL 
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If  some  one  had  attemted  to  determine  at  Quebec,  the  position  of  the  high  or  low 
water  level  for  the  morning  tide  of  1 1  th  October,  1887,  at  low  neaps,  the  coefficient  of  which 
is  41,  by  using  the  average  value  of  the  unit  of  height  during  the  lunar  month  from 
12th  October  to  10th  November,  which  is  9*50  ft.  nearly,  he  would  have  made  out  low 
water  to  stand  41  x  9*50  =  3*895  ft.  below  and  high  water  3*895  ft.  above  the  mean 
tide  level  of  that  day.  But  according  to  actual  observation,  high  water  at  12.07  a.m., 
11th  October,  1887,  was  6*765  ft.  above  and  the  preceding  low  water  5*69  ft.  below 
the  mean  tide  level  corrected  for  diurnal  inequalities ;  the  computed  elevations  would 
therefore  have  been  respectively  2*87  ft.  and  1*80  ft.  in  error. 

Again,  if  corresponding  determinations  of  high  and  low  water  levels  had  been  made 
for  the  afternoon  tide  of  18th  October,  at  high  springs,  having  a  coefficient  of  117,  low 
and  high  water  would  have  been  found  to  stand  respectively :  117x9 '50  =  11-115  below 
and  11*115  above  the  corrected  mean  tide  level,  while  in  reality,  low  water  observed  at 
2*42  p.m.,  18th  October,  was  but  (10-720  — 2066)  =  8*65  ft.  below  and  the  high  water 
immediately  following  (20*182-  10*720)  =  9*46  ft.  above  the  said  mean  tide  level ;  the 
errors  being  respectively  2.46  ft.  and.  1-65  ft. 

Such  computations  would  seldom  prove  of  any  practical  utility  at  Quebec,  on 
account  of  fluctuations  of  the  mean  tide  level  being  too  irregular  ;  they  serve  here  to 
show  that  even  supposing  the  elevation  of  the  said  mean  tide  level  to  be  accurately 
known  the  errors  that  would  be  committed  are,  in  the  case  of  neaps,  nearly  9  and  20  per 
cent,  and  in  the  case  of  springs  64  and  10  per  cent  greater  than  the  errors  which  have 
been  found  to  obtain  in  European  seaports  under  the  most  unfavourable  conditions  of 
wind  and  weather,  although  tiuring  the  whole  time  the  observations  were  made  in 
1887-88,  and  for  several  days  previous,  the  weather  was  &ir  and  no  high  winds  were  felt 
at  Quebec  and  vicinity. 

These  large  discrepancies  appear  to  be  chiefly  due  to  the  following  causes  : 

1st.  At  spring  tides  the  whole  body  of  water  brought  up  the  St.  Lawrence  estuary  by 
the  Atlantic  wave  has  to  be  raised  vertically  several  feet  higher  than  at  neap  tides,  and  as 
a  good  portion  of  the  energy  of  the  fluvial  undulation  is  expended  in  performing  this 
work,  the  intumescence  formed  on  the  estuary  must  gain  less  rapidly  in  importance  than 
the  wave  from  the  ocean  that  gives  rise  to  it. 

2nd.  At  neaps  the  volume  of  tide  water  retained  in  the  estuary— which  may  be  looked 
upon  as  a  very  long  narrow  pond — is  smaller  than  at  springs,  and  the  general  level*  cor- 
responding to  any  one  whole  phase  of  the  undulations  which  are  continuously  being 
propagated  up  the  St.  Lawrence,  is  therefore  lower  than  at  springs  and  the  importance 
•or  amplitude  of  the  tides  comparatively  greater,  than  the  theoretical  one  based  on  the 
■coefficients  (centi^mes)  contained  in  "  L'Annuaire  des  Maries." 

That  the  volume  of  tide  water  which  lodges  in  the  estuary  increases  with  the  gain- 
ing tides  and  diminishes  when  these  are  losing  in  importance,  is  shown  in  a  striking 
manner  by  illustrations  Nos.  III.*,  VL*  IX.*,  X.,  XIL,  XIIL,  XIV.*  XIX.*  XX., 
XXI.,  and  XXII.,  on  which  are  indicated  the  vertical  movements  of  the  tidal  undulations 
at  Grondines,  St.  Jean,  Batiscan  and  Champlain.  At  these  places  the  St.  Lawrence 
invariably  falls  to  a  lower  level  at  neaps  than  at  springs,  while  the  fresh  water  discharge 
and  river  level  at  Verchferes  remain  constant.  Below  Pointe  Platon,  the  low  water  sur- 
face of  the  stream  is  generally  at  a  higher  level  at  neaps  than  at  springs ;  but  on  the 
whole  the  filling  and  emptying  of  the  estuary  goes  on  according  to  the  same  law  as  above 
this  point,  which  is  plainly  indicated  by  illustrations  Nos.  III.*,  VI*.,  VII.,  VIII., 
XII.,  XIIL,  XVII.  and  XVIII.  and  also  by  the  figures  contained  in  tables  of  tidal 
fluctuations  Nos.  I.  to  IV.  and  X.  to  XIIL  of  Appendix  No.  1 3. 

On  all  of  the  tidal  diagrams,  viz.,  Illustrations  Nos.  VI,*,  to  XV.*,  the  high,  low 
and  mean  tide  levels  observed  in  1887-88  during  the  low  and  high  stages  of  the  river, 
are  plotted  in  chronological  order,  together  with  three  corresponding  series  of 
tide  levels  corrected  for  diurnal  inequalities  as  also  approximate  rectilinear  loci  DA, 
DC,  DE  for  the  last  three  .series  of  levels  just  mentioned.     The  observed  high,  low  and 
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mean  tide  levels  are  connected  by  full  lines,  and  those  corrected  for  diurnal  inequalities 
bv  dashes  alternating  with  two  dots. 

On  diagram  No.  VI.,  viz.,  that  indicating  the  elevations  of  the  wave  summits  and 
troagfafl  and  the  mean  tide  levels  observed  at  the  Graving  Dock  during  the  low  water 
reason  in  the  autumn  of  1887,  are  shown  in  addition  to  the  loci  DA,  DO,  DE  just 

referred  to:  1st.  Rectilinear  loci  (compensation  lines)  DA,  DO,  DE,  of  three  corres- 
ponding series  of  tide  levels  (connected  by  dotted  lines)  further  corrected  by  variations 
in  the  pressure  of  the  atmosphere  above  and  below  the  mean  pressure  which  obtained 
9th  October  to  10th  November,  the  time  during  which  observations  were  made,  viz.,  a 
prevure  corresponding  to  that  created  by  a  column  of  mercuiy  29*96  inches  high. 
2nd.  High  and  low  water  curves  indicating  the  fluctuations  of  theoretical  tide  waves 
due  to  astronomical  causes  only,  viz.,  in  full  red  lines.     In  constructing  these  curves  I 

have  given  to  the  ratio  — --  of  AB,  the  height  of  high  water  mark  A  above  the  level  BD 

AC 

which  the  stream  would  assume  approximately  if  it  was  abstracted  from  the  influence  of 

the  tides,  to  the  whole  amplitude  AO,  and  to  the  ratio  —-^  of  BO,  the  depth  to  which  low 

AO 

vater  descends  below  the  said  level  BD  to  the  amplitude  AC,  the  approximate  values  of 

About  I  and  ^  respectively. 

By  drawing  accurate  compensation  lines  AB,  BD,  with  the  aid  of  the  planimeter 

in  connection  with  the  high  and  low  water  loci  corrected  for  diurnal  inequalities  only, 

for  each  one  of  the  four  series  of  gaining  and  losing  tides  Nos.  I.,  II.,  III.  and  lY.  of  the 

oumpleie  cycle  for  the  lunar  month  from   12th  October  to  10th  November,  1887,  the 

folkrwing  mean  values  of  the  said  ratios  more  correctly  applicable  in  each  case,  have 

been  arrived  at,  viz. : — 

For  series   No.  I.,     —   =   0  829  —  =  0171 

'      AC  AO 

do  II,     do    =    1  015  do   =  0015 

do  ni.,  do    =   0-705  do  =  0  295 

do  IV.,  do    =    1176  do   =  0176 

AB  BC 

Mean  values  forthefour  series  : =  0  •  937,  — -   =  0  •  067,  or  say  J-f  and  ^  respec- 

AO  AC/ 

tivfly. 

Moreover,  the  mean  level  of  the  tideless  estuary  corresponding  to  the  period  just 
described  was,  for  the  purpose  of  constructing  the  astronomical  tide  curves,  placed  about 
1  '85  feet  aboye  datum,  so  as  to  occupy  an  intermediate  position  between  the  four  river 
IfveU  determined  by  the  intersections  Dj,  D,,  D3,  D^  of  the  compensation  lines  drawn 
in  connection  with  the  high  and  low  water  loci  corrected  for  diurnal  inequalities,  but 
not  for  variations  in  the  atmospheric  pressure,  nor  for  fluctuations  in  the  fresh  water 
dtscfaarge.  These  river  levels  are  at  the  following  elevations  above  datum,  viz,,  I^i^i» 
3-90  feet;  D,B„  1*80  feet;  D^B,,  6  42  feet;  and  D^B^,  0  42  feet,  the  mean  of 
which  is  2*96  feet,  and  with  corrections  applied  for  variations  of  atmospheric  pressure 
•bove  and  below  tl\e  average  pressure  of  29  •  95  inches  of  mercury,  the  said  river  levels 
w«re  found  to  be  3*17,  1*98,  6*10  and  0*40  feet  above  datum*  the  mean  of  which  is 
-'91  feet,  viz.,  only  0  05  feet  less  than  that  deduced  fn>m  the  loci  of  the  tide  levels 
oncorrected  for  changes  in  the  barometric  column.  Finally,  the  unit  of  height  for  com- 
puting the  amplitudes  of  the  astronomical  tides  at  Quebec  for  the  low  water  season  of 
1^7  has  been  taken  at  9*  515  feet,  which  is  the  mean  value  of  the  same  for  the  complete 
Innar  month,  9th  October  to  November,  1887. 

In  the  construction  of  the  high  and  low  water  curves  indicating  the  variations  of  the 
tbeoretical  tide  waves,  viz.,  those  due  exclusively  to  astronomical  causes  during  the  high 

^ter  season  and  which  are  shown  in  red  on  diagram  No.  XII.,  the  mean  level  BD  of  the 

i\A\      ^  1  .^    ♦        1       .'        *i  00^    .      2  34  +  3  20  +  3  34  +  3  40     .  .  , 

iJorless  stream  was  placed  at  an  elevation  of  3  •  22  feet  =   -—  ~  -   ,  which 

4 

fmction  denotes  the  mean  of  the  average  levels  of  the  tideless  estuary  deduced  for  the 


L 


96  [1891] 


AB  BC 

four  series  of  observations  Nos.  V.,  VI.,  VII.  and  VIII.  Moreover,  the  ratios  -r-pj  and  -r^ 

have  been   given   the   respective   mean  values   which   obtain  in   the  said  series  of 

,,    .        .,        .     AB     0-910  +  0-797  +  0-730  +  0-745     .  __       ,  BC 
gaining  and  losing  tides,  viz.,  -^  = 7 =  0  *  7955  and  -^^  = 

0090  +  0-203  +  0-270  +  0-255       .   _.,.       ,  ^,  .     r  u  •  u^      ^  * 
J =  0*2045  and  the  mean  unit  of  height  used  for  com- 
puting the  theoretical  amplitudes  is  9  *  32  feet,  which  was  its  mean  value  during  the 
same  four  series  of  tides. 

The  sinusoidal  curves  of  theoretical  tide  levels  for  the  low  water  season  of  1887 
which  are  drawn  on  illustration  No.  VI.  for  the  Graving  Dock  station,  show  at  a  glance, 
that  at  springs  the  actual  high  tide  level  is  from  2*0  to  3*5  feet  lower  in  Quebec  Har- 
bour than  the  theoretical  one  determined  as  above  explained,  and  at  neaps  from  2*5  to 
4  feet  lower ;  but  as  regards  low  tide,  the  relative  positions  of  the  theoretical  and  natural 
loci  of  water  levels  are  not  so  well  defined  or  easily  made  out.  The  irregularities  in  the 
natural  low  tide  locus  are  so  marked  and  numerous  and  the  typical  astronomical  low 
water  sinusoidal  curve  so  flat  that  it  is  difficult,  in  many  places,  to  determine  in  a  posi- 
tive manner,  whether  the  latter  locus  is  higher  or  lower  than  the  former. 

It  is  not  impossible  that  the  interference  of  the  wave  passing  through  the  Straits 
of  Belle  Isle  into  the  Gulf  of  St.  Lawrence,  with  that  which  entei-s  through  Cabot  Strait, 
may,  to  some  extent,  be  instrumental  in  bringing  about  the  flattening,  just  pointed  out, 
of  the  theoretical  high  and  low  water  curves  which  indicate  the  variations  due  to  astro- 
nomical causes,  in  the  importance  of  the  tide  waves  on  the  shores  of  the  open  Atlantic, 
and  in  the  vertical  positions  of  the  summits  and  troughs  of  the  said  waves. 
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Tablk  VII.^Mean  rates  of  propagation  of  head  of  flood  and  sunimit  of  tide  wsve  up 
the  St.  Lawrence,  for  each  one  of  the  series  of  gaining  and  Iceing  tides  iilxivrvM. 
during  a  complete  revolution  of  the  moon  in  the  low  water  season  of  1(^7,111, 
12th  October  to  10th  November  ;  &c. 


Pl] 

blicw 

hart    . 

s" 

CI 
Le 

aillonn 

&4  33 

Bati»c»n 
Bninfille 

whari 

raw 

[1891] 


Table  VIII.— Mean  rates  of  propagation  uf  head  of  flood  and  si 
up  thp  St.  LAwreDce,  for  ea«h  one  uf  the  series  uf  gaining 
oliB^rved,  during  a  cumplete  revolution  of  the  moon  in  the 
iif  IfiHH,  viz.,  4th  May  to  3rd  June  ;  etc. 
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As  already  stated  in  another  part  of  this  report,  the  fluvial  tide  wave  partakes  d 
the  nature  of  waves  of  translation  more  and  more  as  we  proceed  inland,  and  it  is  found 
that,  in  general,  the  law  of  propagation  of  such  undulations  holds  good,  viz.  : — 

where  V  denotes  the  velocity  of  propagation,  g  the  acceleration  of  gravity  per  second, 
H  the  depth  of  the  estuary  at  low  water,  /*  the  height  of  the  wave  above  low  water  at 
the  instant  considered,  and  U  the  velocity  due  to  the  waters  of  the  riverproper  at  the 
same  instant. 

In  regular  waves  of  translation  moving  along  in  a  horizontal  channel  of  uniform 
depth  and  width,  this  relation  holds  good,  as  the  above  equation  implies,  for  each  one  of 
its  elementary  slices  or  cross-sections  of  the  channel,  after  the  wave  has  assumed  its 
detinite  sinusoidal  form  in  the  direction  of  the  longitudinal  axis  of  the  said  channel 
But  in  a  stream  of  ever-varying  cross-section  and  decliWty,  the  successive  elementary 
slices  must  move  onward  at  correspondingly  varying  speeds  ;  those  passing  over  the 
greater  depths  advancing  more  rapidly  than  those  propagated  *  through  shallower  water 
and  ovei-taking  them.  It  is  for  this  reason  that  the  fluvial  undulations  are  continually 
getting  steeper  as  they  ascend  in  the  estuaries  of  rivers,  that  is  to  say,  the  summit  of 
the  wave  approaches  more  and  more  to  the  head  of  the  flood,  until  Anally,  at  the  extreme 
upper  limit  of  the  maritime  portion  of  the  stream,  the  two  coincide. 

Owing  to  the  continued  foreshortening  of  the  anterior  and  upper  portion  of  each 
fluvial  undulation,  viz.  :  that  contained  between  the  summit  and  the  head  of  the  flood, 
this  intumescence  rises,  in  general,  more  and  more  above  the  level  of  the  tideless 
stream,  or  diminishes  in  height  above  the  said  level,  at  a  rate  which  is  getting  less  and 
less  according  as  the  overlapping  of  elementary  slices  referred  to  is  greater  or  less  than 
would  suflice  to  counterbalance  the  attenuation  caused  by  friction,  the  rise  of  the  river 
bed,  itc. 

Where  this  attenuation  is  taking  place  at  a  rapid  ratfe,  the  slope  of  the  locus  of 
high  tide  levels  has  sometimes  a  contrary  direction  to  that  of  the  locus  of  low  tide  levek 
On  the  St.  Lawrence,  above  Quel>ec,  the  locus  of  the  high  tide  levels  slopes  throughout 
seawardly,  the  vsame  as  that  of  the  low  tide  levels,  at  all  times  and  at  all  stages  of  the 
river  during  the  o[)en  seast)n,  except  on  the  reach  between  Quebec  and  St.  Nicholas, 
where  the  elevation  of  the  wave  summit  is  occasionally  slightly  (up  to  0*05  ft.)  greater 
at  Quebec  than  at  8t.  Nicholas,  at  high  spring  tides  during  the  low  water  season.  How 
far  l)elow  Quebec  this  upward  slope  in  the  high  water  locus  may  continue,  and  at  what 
precise  point  the  tide«  generally  reach  their  maximum  amplitude,  has,  as  yet,  not  been 
ascertaine<l ;  but,  as  previously  intimated,  it  is  pn)bably  at  no  great  distance  below  the 
ancient  capital. 

According  to  current  measurements  made  by  the  Montreal  Flood  Commission  at 
Lanoraie,  in  November,  1886,  while  the  river  was  at  an  average  elevation  of  20*80  feet 
at  Sorel,  or  20*75  feet  above  the  0  of  the  Montreal  Harl)our  Commissioners'  gauge,  and  its 
mean  depth  33*25  feet,  the  discharge  of  the  St.  Lawrence  was  315,000  cubic  feet  per  second, 
and  when  the  water  stands  0*75  feet  lower,  or  20  05  feet  above  datum  at  Sorel,  the  dis- 
charge may  be  assumed  to  l^e  approximately  equal  to  315,000  "j  ^  ~  - — ^ r-^ —    \ 

or  say  304,000  cubic  feet  per  second.  I  may  remark,  however,  en  imssant,  that  the  volume 
of  315,000  feet  wius  slightly  in  excess  of  the  actual  quantity  of  surface  or  drainage  water 
carried  by  the  St.  Lawrence  per  second  at  the  time  the  current  measurements  were 
made,  say,  roughly,  by  from  500  to  1,000  cubic  feet  of  water,  that  had  accumulated  in 
the  estuary  above  Lanoraie,  during  tlie  season  of  gaining  tides  immediately  preceding 
new  moon  of  27th  October,  1886,  and  that  had  to  find  its  way  out  again  during  the 
succeeding  series  of  losing  tides. 

Again,  in  a  report  made  by  the  late  Thos.  Guerin,  Esq.,  civil  engineer,  on  what 
is  known  as  the  **  Shearer  "  scheme  of  harbour  improvements  at  Montreal,  under  date  of 
19th  March,  1883,  it  is  stated  that  on  6th  June,  1882,  when  the  water  stood  23*50  ft. 
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(ivfr  the  sill  of  lock  No.  1,  foot  of  Lachine  Canal,  and  27*50  ft.  above  0  Montreal  Har- 
IxMir  Commissioners  Sorel  gauge,  the  discharge  was  431,733  cubic  feet  per  second. 

Now,  during  the  time  series  of  observations  V.,  VI.,  VII.  and  VIII.  were  made,  viz. : 
Uh  May  to  3rd  June,  1888,  the  river  remained  at  an  average  elevation  of  29*90  ft. 
above  datum  at  Vercheres,  or  27*60  at  Sorel.  We  may,  therefore,  assume  the  mean 
tiischarge  to  have  been  at  the  rate  of  432,000  cubic  feet  per  second  between  the  dates 
iu>t  mentioned. 

Ju<lging  by  the  rate  of  propagation  of  the  head  of  the  flood  and  that  of  the  summit 
of  tlie  fluvial  wave  deduced  from  the  tidal  observations  made  in  1887-88,  as  indicated 
»^lOvp  in  tables  Nos,  VII.  and  VIII.,  it  is  evident  that  neither  the  former  nor  the  latter 
jrftvanct^  regularly  in  accordance  with  the  law  indicated  by  the  equation  : 

Indfed  the  |»erturbation8  caused  in  the  regular  propagations  of  the  fluvial  waves,  by 
»indv  variations  in  the  fresh  water  discharge,  sudden  contractions  and  enlargements  of 
iIm*  wnt**rway,  etc.,  are  occasionally  so  great  that  the  head  of  the  flood  appears  to 
advance  faster  than  the  summit  of  the  same  wave.  This  was  notably  the  case  during 
r\ie  low  water  season  of  1887  between  the  Graving  Dock,  Chaudiere  and  8t.  Nicholas 
•tations.  and  during  the  high  water  seasons  of  1888  between  the  Graving  Dock  and  the 
River  Chaudiere,  and  between  St.  Jean  des  Chaillons  and  Batiscan.  Notwithstanding 
that  the  mean  amplitude  is  13*58  ft.  at  low,  and  13*19  ft.  at  high  water  between  the 
<In»ring  Dock  and  River  Chaudiere  stations,  the  head  of  flood  advances^  in  the  fomer 
«Ti«*  o\er  11  miles  faster  per  hour,  and  in  the  latter  nearly  9  miles  faster  than  the  wave 
summit. 

It  has  hap[)ened  also  in  a  few  cases  that  the  tide  was  high  or  low  at  two  consecu- 
tive stations  at  nearly  the  same  instant,  which,  taking  for  granted  that  the  observations 

•  ^re  ma4ie  with  great  precision,  seems  to  indicate  infinitely  great  velocities  of  propagation. 

In  m<iHt  instances  the  variations  in  the  rates  of  propagation  resulting  from  the 
inrirased  (»utflow  of  water  during  series  of  losing  tides,  as  compared  to  that  which  takes 
]*\mc^  during  series  of  gaining  tides,  are  apparently  intervolved  with  other  fluctuation  of 

•  *nouH  kinds  to  such  an  extent  as  to  prevent  their  being  made  out  by  themselves. 

It  is  worthy  of  note,  however,  that  n'»twithstanding  great  and  numerous  discrepan- 
rif^  l)etween  some  of  the  ol)served  and  corresjionding  theoretical  or  computed  times  of 
lii^h  «ater,  the  fact  of  the  diflerence  between  the  mean  of  the  observed  and  the  mean 
••1  the  c«>mputed  priming  or  lagging  of  the  tides  \yeing  less  than  one  minute  at  all  the 
;:iupinK  stations  from  Quebec  up  to  St.  Jean  des  Chaillons,  inclusive  -according  to  the 
fv'^alt^  entere<l  in  table  No.  VI.  -goes  to  show  that  irregular  variations  in  the  very  large 
irrah  water  discharge  of  the  St.  Lawrence  and  |)er8i8tent  high  winds  have,  on  the  whole, 
liftle  or  no  effect  in  checking  or  accelerating  the  regular  projmgation  of  the  luni-solar 
w«ve  >:f*nerated  in  the  Atlantic  Ocean,  up  the  estuary  of  the  river  as  far  as  St.  Jear 
<1»^  Chaillons. 

At  Bati.scan  and  Cham  plain  the  average  eff*ect  of  the  fresh  water  discharge  and 
*f\TKis  appear;  to  have  l>een  to  increase  the  lagging  and  priming  of  the  tides  from  4  to 
T  minutes. 

Again,  according  to  the  tabulated  results  just  referred  to  (see  table  VI.  of  this 
ivyji,rt),  the  increased  fresh  water  discharge  of  the  high  water  8eav<u)n  invariably  dimin- 
ish*-* the  mean  diurnal  ine<]ualities  in  the  lagging  or  priming  of  the  tides  ;  thus,  at  the 
^ira^-ing  Dock  these  mean  observed  inequalities  amounted  to  17  minutes  in  the  fall  of 
l**^7,  and  only  to  8  minutes  in  the  spring  of  1888. 

Finally,  I  may  call  attention  to  the  fact  that  while  at  the  Graving  Dock  the  mean 
-•iW-tidal  interval  Ls  very  nearly  the  same  as  the  corresjM>nding  computed  interval  bjis<*d 
"11  the  Brest  times  of  high  water,  the  discrepancies  between  the  said  intervals,  due  to 
tSe  dLMtarl)ances  in  the  propagation  of  the  oceanic  wave  caust»d  by  the  fresh  water, 
wind^,  etc.,  increase  continuotfsly  as  we  proceed  up  stream,  reaching  on  an  average  4 
t'*  T)  minutes  at  Batiscan  and  Cham  plain. 

In  table  No.  IX.  are  entered  the  approximate  average  areas  and  depths  of  the  St. 
Liwn»nce  waterway,  during  the  low  water  seas<m,  on   the  *stii»tches  between   the  tide 
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stations  at  mean  tide,  when  it  has  an  average  amplitude  corresponding  to  an  astrr»r.- 
oniical  coefficient  of  about  73,  which  areas  and  depths  have  been  deduced  from  thesouiMi- 
ings  shown  on  the  Admiralty  charts  and  some  river  plans  on  record  in  the  department— 
in  connection  with  the  corresponding  values  of  the  velocity  U  and  the  mean  monthlv 
amplitudes  just  referred  to  :  also  the  mean  depths  H  at  low  water,  computed  with  the  amI 

of  the  formula  :  V-=l   </  (H  -H  /<)  -H  U,  and  those  H  based  on  the  Admiralty  soundings. 

TABLE  IX. 


Lov  water — $eamm  of  1S87. 
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An  the  s<miulini<s  iciven  on  tht?  Athiiimlty  charts;  are  600  ft.  apart,  and  the  positwu 
of  the  ^»liiiie  to  N^liioh  they  aiv  r\'tVrre<l  ^.-tmld  not  l)e  '^tL^faotorily  established,  especially 
on  the  ^.KUtioii  of  the  evstuary  >*est  of  Ptutite  Platon,  the  average  depths  which  obtain  at 
K>w  tivle.  v^hen  the  ri^er  wntei*  s^titmls  at  an  elevation  «>f  21 '94  ft.  at  Vercheres,  wen* 
de^luetxl  iliiivlly  tVivui  the  said  stmudin^s  only  in  the  (."a^ies  of  the  three  stretches  of  tidt- 
way  vxnupristHi  l>elwtH«u  the  VJiawni;  IVuk.  Kiver  Chaudiere,  St.  Nicholas  and  Point*- 
Plalon  stations. 

On  the  LK>rtion  of  the  e>iu.ir\  ivist  urtwitionetL  owini£  ti>  the  fact  that  the  bottom"! 
the  thaUei;  lu\s  here  tixmi  ?'J  to  l^i»  ft.  Ivlow  the  mean  level  of  the  sea:  1st.  Fluctua 
tious  \n  the  Uisehaii^e  of  the  ii\er  pi>v[»er,  ;tri*eet  the  water  level  correspondingly  t»nh 
from  ,-f^  to  ^\  ;ws  muoh  «ks  at  VerehnVvS  iii.stead  of  fi-oiu  ^^^  to  ^  abt>ve  Pointe  Platoiu 
','ud.  A  small  error  in  tiviui;  the  fK»i.hion  of  the  planeof  reference  adopted  for  the  souikI 
iii^.s  shi»\\  II  by  iht^  Admn.ilt\  aut hi^nnes,  \inate>ihe  resulting  a versige  depth  much  i*^" 
than  lui^her  uj»  slieaju  ;  on  the  taher  ha  ml  the  i;i>*at  contraction  of  the  stream  at  tb^ 
UiNer  I'hauiUere  must  uf  nts.v.vMr\  «u>iiirb  the  JVi^uLir  pn)pi4^tion  of  tidal  undulatJt'R" 
ivn.sulerahlv  The  avera^o  dt  pllhs  U,  that  havt'  l»een  «teteruuned  bv  using  the  charts 
a>;rtv,  iui  the  w  ht»ie,  iws  \wll  .i.s  ^s»uld  l>e  expected  under  the  ci reams tances,  with  t hi' 
valuer  H,  ci»rrtv»^nuulin^  to  the  mean  veiocilv  •>f  the  rfuvud  wave,  which  have  been  cop- 

puted  with  the  aid  of  the  f*.>rmula  H  ^-  '       i-  ^  '- 

1  / 


^ 
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Above  Pointe  Platon  the  information  afforde<l  by  the  charts  in  this  connection  was 
found  to  l>e  of  t  lo  indefinite  a  nature,  to  permit  of  doing  more  than  roughly  estimate  the 
pn>bable  area  of  the  mean-tide  waterway  at  the  stage  of  the  river  last  mentioned,  for 
the  purpose  of  arriving  at  an  approximate  value  of  the  velocity  due  to  the'  fresh  water 
iliMrbarge.  Notwithstanding  the  want  of  precision  in  the  data  derived  from  the  charts, 
th«*  results  arrived  at  by  using  the  formula  just  quoted  give  a  good  idea  of  the  relative 
m**An  depths  of  the  respective  stretches  of  estuary,  even  on  those  between  the  tide- 
^aaging  stations  established  to  the  westward  or  above  Pointe  Platon.  It  is  quite  clear 
fn*m  the  results  given  in  table  No.  IX.  that  the  portion  of  the  sti*eam  where  the  resistance 
fm'ountered  by  ascending  tidal  undulations  is  greatest,  and  where  also  the  bed  is  most 
likrly  to  be  blocked  up  with  ice,  all  things  being  equal  in  other  respects,  lies  between  8t. 
Jean  des  Chaillons  and  Batiscan,  and  conversely  the  living  force  expended  per  mile  by  the 
tidal  streams  is,  therefore,  much  greater  on  this  stretch  than  on  any  other  of  the  portion 
of  the  river  under  discu8sii>n,  as  also  the  sinking  of  the  general  level  of  the  estuary  that 
most  ensue  from  the  improvement  of  the  ship  channel  by  deepening,  widening  or 
Htraigb teni ng.  On  account,  however,  of  the  vast  proportions  of  the  St.  J^awrence,  any 
p«*rmanent  lowering  of  its  low  water  level  due  to  this  latter  cause  will  always  prove  to 
bf  small  in  comparison  to  the  depth  in  the  thalweg,  while  at  high  water  the  river  level 
» ill  be  hlightly  elevated  in  a  corresponding  mannei*. 

An  attempt  might  be  made  at  estimating  the  probable  effect  produced  on  the  mean 
river  level  by  improvements  carried  out  in  the  ship  channel  on  the  upper  portion  of  the 
St,  Lawrence  estuary,  after  the  projected  accurate  hydrographic  surveys  between  Quebec 
and  Cap  a  la  Roche,  etc.,  shall  have  been  completed,  when  the  prospect  of  reaching  a 
rrliAble  conclusion  will  be  far  better  than  at  present. 

On  the  open  sea  there  exists  a  definite  relation  between  the  height  h  of  the  tide 
wave  and  the  depth  H  of  the  water ;  the  height  h  varying  from  place  to  place,  approxi- 
mately, in  the  inverse  ratio  of  the  square  root  of  the  depth  H,  viz.,  as      --  . 

V  H 

This  relation  does  not  necessarily  continue  to  obtain  during  the  propagation  of  the 
'wt^anic  wave  inland  up  the  estuary  of  a  river  The  height  reached  by  the  fluvial  wave 
<l«*f»endH,  in  a  large  measure,  on  the  greater  or  less  elevation  of  the  oceani^;  wave  which 
*^*De^ates  it  opf)osite  the  mouth  of  the  estuary. 

The  fluvial  intumescence  is  the  result  of  the  united  actions  of  an  undulatory  motion 
m*!  the  pouring  in  of  sea  water  which  takes  place  continuously  during  the  flood,  on 
A*'C(iunt  of  the  rise  of  the  waters  of  the  sea,  due  to  the  former  cause,  being  more  rapid 
than  that  of  the  waters  of  the  stream. 

The  principal  effects  produced  by  all  oscillatory  motions  are  :  1st.  The  elevation  of 
*  p«irti<m  of  the  waters  in  which  they  are  produced  alx)ve  their  mean  level,  2nd.  The 
fcimaltaiieous  depression  of  adjoining  portions  below  the  said  level.  On  the  open  sea  the 
'(UAntity  of  water  elevated  is  sensibly  e()ual  to  that  depressed  below  the  me-an  level, 
daring  the  propagation  of  pendular  waves  of  oscillation.     (See  diagram  A.) 

On  acamnt  of  the  mixed  or  composite  nature  of  fluvial  waves,  the  ratio  of  the 
b^ijjht  t4)  which  the  tidal  intumescence  becomes  raised  above  the  level  of  the  tideless 
<ktmun  to  the  depression  which  takas  place  in  the  said  level,  is  continually  increasing  as 
»»•  proceed  inward,  and  in  the  upper  reaches  of  long  estuarie^s,  the  tide  water  always 
remains  at  a  higher  elevation  than  the  level  of  the  tideless  stream  corresponding  to  the 
*mr  fresh  water  discharge,  whether  at  high  or  low  tide. 

Considering  that  the  fresh  water  carried  by  the  stream  supplies  a  |M)rtion  of  the 
ivjuid  required  to  satisfy  the  conditions  of  the  undulatory  motion,  it  is  clear  that  while 
ih^  dutoharge  remains  uniform  the  trough  of  the  fluvial  wave  will  be  less  depressefl  in 
'Terence  to  the  level  of  the  tideless  stream,  or  more  elevated  per  unit  of  increase  in  the 
amplitude  of  the  oceanic  wave,  as  these  waves  diminish  in  importance. 

On  the  other  hand,  the  rise  of  the  summit  of  the  fluvial  wave  per  foot  of  increoM* 
m  the  amplitude  of  the  oceanic  wave  must  become  notably  greater,  as  the  theoretical  or 
«^tn>(.oniical  importance  or  coefficient  of  amplitude  diminishes.  For,  in  any  waterway 
•here  the  flow  takes  place  by  virtue  of  the  descent  of  the  liquid  jwirticles  from  a  higher 
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u»  A  Uiwer  lt*vt*K  the  veltHMty  of  the  current  varies,  in  general,  approximatelj  as  the 
\\t^i\  K\t  thi^  wjuaiv  ixhu  lost,  or  fall,  and  if  the  area  of  the  cross-section  of  the  waterway 
iviimtiih  «kenMhly  iH^n^ittant,  the  volume  of  water  carried  through  it  also  varies  in  the  same 
niluv  In  I  Jit*  inw**  of  Huvial  waves,  the  volunae  of  water  poured  into  an  estuary  froiL 
tht>  ]»tvM  «hi)t^  the  tii^n)  lasts  at  it«  mouth,  is  forced  up  to  greater  or  less  heights  above  the 
It^wl  \4  tho  tnlelee^s  Mream  :  acconling  to  the  degree  of  converg«ice  of  the  banks^  the 
»1\*|^^  \a  tin*  l4«Hi»  tht»  Kws  of  hytirmuUc  head  caused  by  friction,  sudden  enlargements*  and 
\>ua  n^ot  u\>\s,  t^tc.  :  ihi*  ti^al  w\»rk  perfi>rmed  by  the  inflowing  stream  being  invariaWj 
vx^ua)  tv»  tW  t^iM>r^v  sup|>lie*l  by  the  s«l 

lu  \h^  xk\^^r  i^rt  \rf  a  K^nj;  e>tuary,  where  the  effpct  «rf  the  direct  propagation  of  the 
|VkutuUr  wmmIUiku)  i^iHM^rati^i)  i^  tbe  open  ocvan  i<  MnalL  the  relations  between  the 
iK^mviunaI  Ain|>iu^i^  A  i4  thi^  s*ki  wa»»,  and  the  h«-;jrfit  A  o*  the  fluvial  intumescence 
*U^\\^  U^*  V\t\  x>t  liw  iKWIt^ss  >Trwiax  nvjiy  Nf  r><i^^y  rvj-re^^-nted  by  some  such  equati<iD 

^^\»*M  ?be  (vuiArks  ;iNl  av*^v  ::  ai  -v^nuts  ^iwAt  >  \h.  ib<  }-«r:  of  the  high  and  low  water 
Vwjv  Ax  \v*  o'j^r«Ufci»  N\ev  Wl  :.*  XXII ,  :>  ::-■:  r>e*>»'*sanly  be  cooca\^  on  their  lower 
x-.iAt>  ;^v  ,W<t>;v  v'i  v"^*>  A':*-v  -i'«  tS?  !•  »  wuirT  K<'z.<  \K  b  wevrT.  ic  all  pcobabtiity  quit** 
X  ..V  ,  .^'*  Av\  ctrvcv^x^A* -.^ft^  -V  Tv  A  v\f<nr  <»»  r^  i.^cATf .-y^  ^^  t>je  axis  «if  ordinates  where 
,  V  •,',«,%  *,'.  .  ,,,v,v  ',x  ..  V*  V  \  -u:*?  ••v  >ci  ;.'  't»?  ifMi^r::: .r.ed  with  any  degree  <if 
v.'«,A  "A  ^*->>fcv^f*  ■,.**>  ..-*-> V  .i.:«^  .-^  r-v'>c»  f-*'  -.^  t-  •:•-  .>fi&.-»^-t»  1^  the  greatest  awi 
►,\4x-,  '."vcwv.    »v^   V.v'^ros  v'i,       ',    ^  t:».L  5*,. 

Vu  ■  ,x*  -»\  Aw.  4  -  \ii:  -  ^r»  t  «  ••**:-**  »--ii>  c  »I  'iiss  having  theoretkai 
^x  .*iv.',»  X  ,i  *,  -.1  ...'«,  V"  *  5*,.  ■;  '.  .--  *-fc>  -*  t-v-,  ii*.  w  .Lti  !■»*  -z.  il>?  pn>l4»nir&tioii  of 
iv     .^'  V  \   ..  *  ^  '.I;   VI,  iv^-   -x    11  j:;i,r.-»jjt^  X*^  I  "    XXIL- ihi?  .reueral  sjeoroetrical 

♦.v^*x  ,■;  ^t,*  4.  \>  v'«,  I,  -viN  u,-.  i.i  .  ,  t>*fr*  **♦:  ••!»-■!  ".it-^**  l.~»-  *:«•  r^.»^  kft«*r  beins  ci»rrectetl 
V.  *  fc  iv*  '*i..x  .  ,  K  "'^'x.)  >»  u-.'i  '  X  itw-x*-.  I  - 1»-  nitr  c  ~3t*  <stji  thuf*!* rtieal  «>r  astro 
"..*.,'.*.   ,\  .h,  „  t,  ,v    ;      .\i.    iii,'-\  1  ■  t.i».*?.  ifr   I. »  -  **  -'I'tiuirf*! — sue  L=.*;«-rsectK*o   I  (»f  the 

*    ..'  *     \     K    w\  X    f      1*     1'     -ti    ^   *  .    -in   *      If    "tH    i-jii  a     c  *c>*  tidtfl^-ss  >irttuii 
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•    *    '  1    i        -s    tvv    *  N.   •     ..*     i!i  fct    '     f  '!>  ,>-^  fc^t,!   ^■^  i^  Tt^^K   ir     v«i  !*iok  No.  1. 

.  I.  i^.-'n    s  *.••.*,**  1  '  •!     *  *  • »  ^  >.  .<'  X    I  »   *»  •  I     ,» *»    1    '11      i**    »  w***"  >i^    .  i  this  l*>ck,  ftne 

I     i.v    .,  »i<     »,  »    *.x»     ;,.  .\  »  tt.  .,         <  ''ii>*(:  .  t-    1,1*1   "^tCL.   !ri-.j*^  ***  ^^uebec  aiMi 
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DETERMINATION  of  EXTREME  and  other  CHARACTERISTIC  HIGH  axd 
LOW  WATER  LEVELS  at  the  various  TIDE  axd  RIVER  GArGiyO 
STATIONS,  Etc.,  between  QUEBEC  and  MONTREAL. 


We  may,  for  the  present  purpose,  assume  that  the  comparatively  small  volume  of 
water  supplied  by  the  affluents  which  enter  the  great  St.  Lawrence,  below  its  junction 
with  the  north  branch  of  the  Ottawa  at  Bout  de  I'He,  does  not  affect  the  water  level  of 
the  river  and  estuary  below,  say  Vercheres,  sufficiently  at  any  time  of  the  year  to  be 
worth  taking  into  consideration. 

Even  the  quantity  of  water  which  flows  into  the  St.  Lawrence  from  this  branch  of 
its  greatest  tributary,  is  so  small,  in  comparison  to  the  immense  volume  which  passes 
down  the  principal  stream — 27."), 000  to  over  400,000  cubic  feet  per  second — that  it 
cannot  materiallv  affect  the  level  of  the  latter. 

At  any  i*ate,  no  em>r  of  consequence  can  result  from  the  supposition  :  that  change?; 
of  level  are  generally  taking  place  simultaneously  in  the  two  streams  in  the  same  direc- 
tion, and  that  within  the  limits  of  a  few  feet,  these  variations  beir  to  each  other  a  Learly 
uniform  or  constant  ratio.  Thus,  we  are  safe  in  assuming  that  not  only  extreme  high  and 
low  ;  but  also  common  high  and  low  water  occur,  under  ordinary  circumstances,  simulUae^ 
ously  at  the  foot  of  the  Lachine  CanaU  Mont reaL  and  at  the  gauging  station  which  w*? 
intentionally  established  at  a  point  a  short  distance  below  the  influx  of  the  nortbeni 
branch  of  the  Ottawa  River  into  the  St.  Lawrence,  viz.,  on  the  public  wharf  at  the 
village  of  Vercheres.  It  is  believed  that  gaugings  made  at  Vercheres  afford,  on  the 
whole,  a  better  indication  «>f  whe  variati<>ns  in  the  fresh  water  discharge  through  th*- 
St.  Lawivuceestuar>*,  than  gaugings  made  at  the  stations  situated  immediately  atiove  or 
below  the  said  Wality,  because  it  Is  the  highest  p*.>int  at  which  any  small  change  of 
level  that  might  l)e  caused  by  the  influx  of  the  Ottawa  at  Bout  de  Tile  is  felt,  while  at 
the  same  time  the  influence  of  the  tides  can  affect  the  height  of  the  river  only  to  an 
insignificant  extent,  in  cv)mf>aris*^)n  to  the  fluctuations  wj^ich  may  be  produced  by  varia- 
tions in  the  lai*ge  volume  of  fresh  water  carried  by  the  river. 

EXTKEME    HI<;H    RIVEB    LEVEL. 

The  highest  water  observe^l  ^iiice  18">2,  at  Montreal,  by  the  lock-masters  of  lock 
No.  1,  at  the  tWt  of  the  Lachine  Canal,  after  the  St.  Lawrence  was  clear  of  ice,  that  i>^ 
to  siiV,  the  gtvatest  permanent  swelliiii;  »>f  the  rivnr  caused  by  the  waters  from  tht* 
Ottawa  valley,  <.«•  the  northern  waters,  as  they  are  termed,  occurred  on  the  15th,  lOth 
and  17th  of  May,  lS7t>,  when  the  depth  on  the  lower  sill  of  the  said  lock  was,  accord 
ing  to  the  watvr  registeiN,  -^  ft.  ;<  in.  ^  *Jv*n  67  feet,  each  day  at  noon. 

This  depth  iti  2S  t>7  feet  on  the  sill  oi  the  old  lock  No.  I,  corresponds  to  a  wat^r 
suifa«.*e  40*il  feet  alK»\e  datum,  if  measured  at  the  west  side  of  the  lock,  and  to  40'24 
feet,  if  meiisuivil  on  il.N  e.istern  side.  The  depth  on  the  sill,  registered  May  15th  ami 
1 6th,  1^76,  at  k>ck  No.  .\  at  the  heatl  of  the  Lachine  Canal,  viz.,  17  ft.  3  iiL,  is  also  the 
gi-eutest  on  iw\u\l  niikv  lS,*>*J  ;  ihis  depth  of  17  ft.  3  in.  c<>rresponds  to  a  water  level 
79  yO  feet  alK»\e  vlatum  in  the  u[.»[>er  fiitrance  to  the  canaL  immediately  above  the  guanl 
Wk  (No.  ">).  The  mean  depth  ivi-istetW  at  lock  No.  I,  during  the  high  water  season 
of  ISSS,  l)et\\ei'n  I9th  and  Jtiih  May,  \iz.,  dunji;;  the  week  when  series  of  obeervatioRS 
No.  Vll.  was  made  at  Wichoivs,  is  2  4  tt.  I{  iii.  =  l^VJ  feet,  while  the  mean  of  the 
water  level  oUsor  vtnl  ami  rej^iNteiwl  at  Vervhere>s  during  the  same  interval,  is  31*50  feet 
abo\e  ilatum  ;  iho  ilepth^  (Hi  the  Kvk  mU  haviutc  varied  between  2-1  ft.  8  in,  and 
24  ft.  0  in.,  ami  the  elovalum  oi  the  n\er  at  Verchei-es  between  31*S0  and  3M0.  By 
taking  the  inter\al  U-twivu  I2th  and  llHh  May,  which  c^>rresponds  to  that  of  series  of 
olxservation.s  No.  IV.,  when  the  St.  Uiwivnce  n»sc  fivm  22  ft.  I  in.  to  24  ft.  6  in.  on  the 
sill  of  lock  No,  I,  in  connection  with  tht*  inrtMvalhet  ween  27  th  May  and  3rd  June, 
which  ivrresi-"^'*"  ^<»  »hut  of  MM-ies  N<».  VIII.,  w  htMi  the  river  fell  from  24  ft.  6  in.  t^ 
22  ft.  S  in.  IS  found  that  a  uuan  depth  of    23  ft.  4j  in.  =  23-39    feet,  cor- 

respcmds  tc  urface  IK>  .'>7  tV-et  aix^ve  datum  at  Verchen?*^ 
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It  wduld  appear  from  the  statement  just  made  that  a  rise  of  1  foot  in  the  river  at 
i*ick  No.  1,  from  23*39  to  24*39  over  the  sill,  corresponds  to  a  rise  of  the  water  at 
Wrcht-res  from  elevation  30*57  ft.  to  elevation  31*50  ft.,  viz.  :  only  0*93  ft. 

If,  however,  we  take  into  consideration  the  aggregate  rise  which  took  place  under 
«{»eciai  favourable  conditions  hereinafter  described,  in  each  one  of  the  said  localities  from 
3ni  November,  1887,  to  20th  May,  1888,  we  find  that  a  change  of  1  foot  at  lock  No.    1 

nuresfiunds,  on  a  average,  to  one  of =1*2  ft.  at  Vercheres.  I  believe  this  coeffi- 
cient (1*2)  to  l)e  more  nearly  correct  than  0*93  which  may  be  materially  vitiated  owing 
t»»  smiill  tidal  perturbations,  local  variations  in  the  fresh  water  supply,  etc. 

AKsuniing,  therefore,  when  the  flow  is  permanent  or  nearly  so,  that  the  St.  Lawrence 
ri-^es  at  Vercheres,  1  '2  ft.  for  every  foot  of  rise  of  the  water  at  the  lower  end  of  the 
Iju^hine  Canal  between  levels  24*39  ft.  and  28*67  ft.  above  the  sill  of  lock  No.  1,  it  is  found 
that  this  latter  depth  which  denotes  the  highest  water  on  record  at  Montreal  during 
the  MViHon  of  navigation,  corresponds  to  a  river  level  31  -50  -I-  (4*28  +  1  *2)  =  36*636,  or  say 
;»«i-60  ft.  above  datum  at  Vercheres. 

Ac<x>rding,  however,  to  the  water  register  kept  by  Mr.  Levi  Larue,  superintendent 
••f  the  St.  Ours  Lock  on  the  Richelieu  River,  who  is  in  every  sense  a  painstaking  and 
rvliable  public  officer,  the  water  of  the  said  river  below  his  lock  stood  on  the  15th  and 
l*ilh  of  May^l876,  22'  2  J"  over  the  lower  mud  sill  and  hence  was  12*657 +  22*21  =  34*867 
ft,  )ilN>ve  datum.  Moreover,  the  fall  of  the  Richelieu  from  the  St.  Ours  Lock  to  the  St. 
Liwren(*e  at  Sorel  was  0*82  ft.,  according  to  actual  measurements  made  in  the  spring  of 
\^<},  when  the  water  above  the  lock  was  not  very  much  higher  than  in  1876.  Placing 
ih*Tpfore  this  fall  at  0*80,  we  find  that  at  Sorel  the  highest  water  known  to  occur 
•iurintr  the  Heas<m  of  navigation,  viz.,  that  of  15th  and  16th  May,  1876,  was  34*867 
ij'Si)^  34*067  ft.  above  datum,  and  if  we  add  to  this  height  2*25  ft.  for  the  probable 
pi>e,  Sorel  to  Vercheres,  the  elevation  of  extreme  high  water  at  this  place  is  found  to  be 
^^)  317  or  36*32,  which  is  all  probably  the  more  correct  figure. 

LOWEST  NORMAL    RIVER  LEVEL. 

I  umierstand  that  since  1880,  the  Montreal  Harbour  Commissioners  have  adopted 
\hr  low  water  level  corresponding  to  a  depth  of  16*5  ft.  on  the  sill  of  old  lock  1,  as  a 
I'Une  of  reference  for  their  soundings  in  their  harbour  and  its  vicinity  ;  but  in  my 
•fiinion  the  department  should  adopt  as  a  basis  for  all  furthur  dredging  operations 
iirtwt^n  Quel>ec  and  Montreal,  a  water  level  corresponding  to  at  most  16  0  ft.  depth  on 
the  -viid  sill.  For,  during  the  last  nine  or  ten  years  the  river  fell  several  times  to  this 
l»*vel,  and  lower  still,  notably  in  November,  1879,  and  September,  1881,  when  it  remained 
fielom'  the  said  level  continuously  for  two  weeks  in  each  month  ;  moreover,  on  all 
CanAdian  rivers  in  general,  the  low  water  level  tends  to  fall  more  and  more  as  the  country 
ti mined  by  them  is  being  cleannl  of  forests. 

EXTREME  LOW  RIVER  LEVEL. 

The  lowest  water  on  record  at  Montreal  was  observed  on  the  8th  and  9th  of  Nov- 
♦•tul»er,  1879,  viz.,  two  and  three  days  after  the  mo<m  had  entered  her  last  quarter,  and 
"O  Thorstlay,  6th  October,  1881,  viz.,  oj  days  after  she  ha<l  passed  into  the  last  quarter, 
the  depth  on  the  sill  of  old  lock  No.  1  l>eing  in  both  cases  «mly  15'  5"  -^  15*42  feet. 
*>n  the  Mth  and  9th  November,  1879,  the  water  sUmkI  9'  6"  over  the  sill  of  lock  No.  5, 
*t  thr  head  of  the  Lachine  Canal.  The  weather  was  fine  at  the  time  and  the  wind 
»»^terly  ;  in  perfectly  calm  weather  the  depth  on  the  lock  sill  last  mentioned  would 
pM>ii*blv  not  have  exceeded  9'  4",  which  niav  bec<msidered  to  indicate  the  lowest  normal 
»«i#Tof  the  St.  Lawrence  on  record  at  Lachine.  It  is  true  the  river  fell  to  9'  1"  in 
NViVfmber  1868,  and  to  8'  10"  in  Noveml)er,  1871  ;  but  these  depths  .show  except icmal 
>i*^re^ions  of  Lake  St.  r»uis,  cau.se<l  by  high  easterly  winds.  • 

The  easterly  wind  which  was  blowing  during  the  greater  part  of  the  time  l)etween 
th^  5th  and  11th  Noveml>er,  1879,  no  doubt  also  kept   the   river,  f«)r  some  distance   to 
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the  eastward  of  Montreal,  slightly  lower  than  it  would  have  stood  if  the  weather  had 
been  perfectly  calm,  or  if  the  wind  had  come  from  another  direction  ;  but  probably  only 
to  a  small  extent,  for  I  was  at  the  time  engaged  on  a  survey  at  Longueuil,  on  the  beach, 
along  the  south  shore  of  the  St.  Lawrence,  and,  to  ray  recollection,  the  breeze  was  never 
very  strong,  and  sometimes  barely  perceptible.  The  principal  causes  of  the  unusual 
sinking  of  the  water  level  were  the  great  drought  which  prevailed  during  the  latter  part 
of  the  fall  of  V879,  and  the  diminished  amplitudes  of  the  tides. 

On  the  6th  October,  1881,  the  depth  on  the  sill  of  lock.  No.  5  was  9'  7",  and  at 
Sorel  the  elevation  of  the  St.  Lawrence  was  according  to  the  measurements  made  at  the 
foot  of  the  St.  Ours  lock  :  (1908  ft.  —  033  ft.)  =  1875  ft. ;  but  the  Montreal  Harbour 
Commissioners'  Sorel  gauge  register  shows  the  river  to  have  stood  at  a  height  of  19  -05 
ft.  above  datum,  wind  westerly.  The  gaugings  were,  in  all  probability,  made  at  difFerent 
hours  of  the  day  at  Sorel. and  St.  Ours. 

By  taking  the  mean  of  the  depths  of  the  water  on  the  sill  of  lock  No.  1,  which 
obtained  between  12th  October  and  10th  November,  1887,  a  complete  lunar  month, 
and  also  the  mean  of  the  elevations  of  the  river  as  determined  from  the  gaugings  made 
at  Verch^res  during  this  lunar  month,  it  is  found  that  a  depth  of  16  ft.  5  in.  = 
16*42  ft.  on  the  sill  corresponds,  in  calm  weather,  to  a  water  surface  of  21*94  ft.  above 
datum  at  Verchferes.  During  the  said  lunar  month  the  greatest  depth  recorded  at  lock 
No.  1  was  16'  9",  and  the  least,  16'  0"  ;  while  at  Verch^res  the  highest  water  observed 
stood  22*673  ft.  over  datum,  and  the  lowest  21*573  ft. 

During  the  space  of  time  covered  by  series  of  observations  Nos.  I  and  IV,  viz.  : 
19th  to  25th  October,  and  3rd  and  19th  November,  1887,  the  average  water  levels  be- 
tween Montreal  and  Verchferes,  corresponding  to  the  first  interval,  diifered :  at  Ver- 
chores  by  0*46  ft.  :  at  Longueuil  by  0*381  ft.,  and  at  the  foot  of  the  Lachine  Canal; 
Montreal,  by  0*42  ft.,  from  the  respective  average  levels  corresponding  to  the  second 
interval.  If  we  allow  that  the  same  rates  of  variation  obtain  between  the  limits  of 
16'  6"  and  15'  5"  above  the  lock  sill,  as  between  the  limits  last  stated,  we  find  that : 

1st.  The  Montreal  Harbour  Commissioners'  ordinary  low  water,  with  16*5  ft.  depth 
on  the  sill  of  lock  No.  1,  corresponds,  on  an  average,  taking  the  tidal  oscillations  of  a 

1.1  .u  •  .  ..  .  1  1  oi  o.  (16*50— 16*42)  +  46 
complete  lunar  month  mto  account,  to  a  water  level  :  21*94  -f-  — 

:=  22*03  ft.,  or  say  220  ft.  above  datum  at  Verch^re^. 

2nd.  The  low  water  now  proposed  for  adoption  by  this  department,  with  16  ft.  depth 

n^'4.2 16*00)  X  46 

on  the  sill,  to  an  average  monthly  level  of  21*94  — -  -   — — =  21 -48  ft., 

42 

or  say  21*50  at  Verch^res. 

3rd.  The  extreme  low  water  ol)served  in  November,  1879,  with  15'  5"  =  15-42  ft. 

on  the  sill,  to  a  corresponding  mean  monthly  level  of  21*94  — (16*42  —  15*42)  X  46  = 

20*85  ft.  above  datum  at  Vercheres.  42 


INFLUENCE  OF  TIDES  ON  WATER    LEVELS   OF  ST.    LAWRENCE 

ABOVE  THREE  RIVERS. 


Thus  far  we  have  considered  exclusively  the  fresh  water  fluctuations,  it  is  now  in 
order  to  investigate  a  little  more  closely  than  was  hereinbefore  attempted,  the  effects  of 
the  tides  on  the  level  of  the  water  at  each  gauging  station  during  various  stages  of  the 
river. 

Strictly  speaking,  the  spring  tides  now  and  then  influence  the  water  level  to  the 
extent  of  usually  one  or  two  or  three  inches,  even  as  far  up  stream  as  the  foot  of  St. 
MaVy's  current,  or  St.  Helen's  Island,  opposite  the  city  of  Montreal,  and  I  have  been 
informed    by  Mr.  Louis  Duval,   an  old   respectable,  observant   citizen   of   Longueuil,. 
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vbo  has  rendered  valuable  services  of  various  kinds  in  connection  with  several  river  and 
harbour  works  which  have  been  carried  out  during  his  lifetime  in  the  vicinity  of  this 
town,  including  the  new  Government  wharf,  that  some  mornings  he  noticed,  that  the 
vvter  had  risen  during  the  previous  night  as  much  as  from  12  to  18  inches,  as  the  i*esult 
<if  the  combined  effects  of  high  spring  tides  accompanied  by  stiff  easterly  winds.  He 
njs  moreover,  that  he  also  saw  the  water  fall  nearly  as  much,  viz.,  some  12  in- 
ches in  one  night,  about  the  time  of  quadrature  of  the  moon,  when  strong  westerly 
winds  prevailed. 

From  Lake  St.  Peter  up  to  Montreal  the  water  level  may  be  considered  as  being 
nmtinuaUy  in  a  transitory  state  of  equilibrium,  similar  to  that  which  obtains  on  the 
lower  or  maritime  portion  of  the  St.  Lawrence.  On  the  stretch  referred  to,  the  rivec  is 
nther  almost  continuously  raised  or  prevented  from  falling  as  rapidly  as  it  otherwise 
wrrald,  hy  suq>lus  tide  water  brought  up  by  the  waves  of  translation  which  are  formed 
<iuring  series  of  gaining  tides,  or  else  it  (the  river)  is  lowered  or  prevented  from  rising  as 
fut  as  it  otherwise  would,  during  series  of  losing  tides,  owing  to  some  of  the  water  being 
tn<Y>rporated  into  outgoing,  or  return  waves. 

It  may  be  said,  however,  that  there  is  this  difference  between  the  two  portions  of 
the  St.  Lawrence  in  question,  to  wit :  while,  say  from  Port  St.  Francis,  at  the  outlet  of 
f^ke  St,  Peter  eastward,  two  distinct  undulations  are  easily  discernible  every  lunar  day, 
ajiii  high  and  low  water  recur  at  sensibly  regular  intervals  when  the  undulations  are  not 
Umi  much  disturbed  by  winds,  etc.  :  from  Port  St.  Francis  to  Montreal,  the  effect  of 
««ch  individual  tide  wave  is,  as  a  rule,  too  small  to  be  plainly  made  out,  except  at  high 
%pnnif  tides. 

At  Yamaska,  Sorel  and  Contrecceur  the  effect  produced  on  the  water  level  by  each 
individual  tide,  is  distinctly  noticeable  during  from  two  to  three  days  before  and  after 
tbo  tides  reach  their  maximum  amplitudes,  especially  during  the  low  water  season.  I 
have  already  shown  in  the  report  I  addressed  you  under  date  of  26th  August,  1885, 
tm  the  levelling  operations  carried  out  along  the  Richelieu,  that  one  series  of 
jTAining  tides  may  produce  a  rise  of  1  '0  foot  or  more,  and  a  series  of  losing  tides  a  fall 
'«f  a  f<x)t  in  the  water  level  at  Sorel  ;  the  extent  of  the  rise  or  fall  depends,  of 
ct»«r^,  primarily,  on  the  importance  of  the  astronomical  tides  which  produce  it ;  but 
•1*»\  in  a  great  measure,  on  the. winds  which  prevail  at  the  time,  and  on  the 
•hamAl  ine()ualities.  Indeed,  from  Lake  St.  Peter  to  Montreal,  changes  of  level 
i-Aoapd  by  tidal  fluctuations,  winds  and  variations  in  the  fresh  water  discharge,  not  to 
•p<«k  of  the  waves  raised  by  steamships  and  tugs  during  the  season  of  navigation,  are 
^*  much  intervolved,  that  it  is  not  an  easy  matter,  not  to  say  impossible,  to  disassociate 
'ttif  kind  of  variations  from  another,  and  there  appears  to  be  no  alternative  but  to  con- 
■».iiW  them  as  a  whole. 

It  will  be  seen  from  an  inspection  of  the  water  lines  shown  on  diagrams  Nos.  XI. 
wmI  XV.  at  their  correct  elevations  above  datum,  according  to  simultaneous  observations 
ottde  in  1887  and  1888  at  the  low  and  high  water  seasons,  that  at  Three  Rivers,  Port 
^t.  Francis,  Sorel,  Contrecoeur,  Verch^res  and  Longueuil  the  mean  tide  levels  of  the 
nn^r  vary  on  the  whole  in  a  corresponding  manner,  and  when  the  flow  of  river  water  is 
wmriy  permanent,  the  ratio  between  the  rise  or  fall  at  one  place  to  the  corresponding 
^amtion  at  another  east  or  west  of  it,  remains  sensibly  constant  Mrithin  a  foot  or  two 
and  mure  at  any  stage  of  ^he  river  whether  high  or  low. 

With  a  nearly  uniform  discharge  of  river  water,  the  fall  from  Longueuil  to  any 
puint  almve  Sorel  increases  when  the  tides  are  losing,  and  decreases  when  the  latter  are 
caining  in  importance,  so  that  the  declivity  reaches  its  maximum  value  and  the  current 
>  Wrongest,  about  the  time  of  neaps,  and  the  declivity  is  smallest  and  the  current 
«««kf9»t  about  the  time  of  spring  tides.  The  main  reason  of  this  is,  that  more  tide 
vater  is  stored  in  the  estuary  at  springs  than  at  neaps  ;  moreover,  the  fluctuations  due 
*■<>  this  caiue  are  greater  on  Lake  St.  Peter  than  on  adjoining  stretches  of  river.  Ab 
the  dedivity  of  an  ordinary  fresh  water  stream  always  increases  when  it  is  in  a  rising 
'■uaditioa,  the  said  slope  must  therefore  increase  on  the  St.  lAwrence  estuary  as  on 
«0  tideways  in  general,  much  more  rapidly  under  such  circumstances  when  the  tides 
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wv  U>sin)r  thaa  when  they  are  fining  and  rtV^  verm.  It  cannot  be  said,  however,  that 
the  slojv  of  the  river  surface  l^etween  Lake  St,  Peter  and  Lon^euil,  which  obtains  at 
the  time  of  extreme  high  water  in  May  or  June,  is,  on  the  whole,  very  different  from 
the  dei*livity  at  extreme  low  water  in  October  or  November,  notwithstanding  that  tbe 
difference  in  the  height  of  the  water  at  these  two  stages  is  from  9  to  14  feet  or  more. 

On  the  20th  irf  May,  1888,  after  the  flow  of  the  river  had  been  as  nearly  permanent 
as  the  ciivumstances  of  the  case  admit  of,  for  three  or  four  da\^  during  which  the  smi^ 
mits  txf  the  tidal  undulations  had  varied  but  little  in  elevation,  as  tbe  waves  entered 
Lake  St,  Peter,  ami  their  coefficients?  of  amplitude  vare*!  only  between  51  and  46 — the 
water  siixni  ^'>\>0  ft,  abt>ve  datum  at  Longueuil  :  being  exactly  10-10  ft,  higher  than  <m 
Srd  Noveml>er,  1887,  when  similar  conditions  obtained  not  only  as  rej^rds  unifonnitv 
in  the  heii:ht4t  of  the  summits  and  the  theoretical  amplitudes  of  the  tide  waves  of  the 
three  in*  t\>ur  prtxtnliug  tiays  ;  but  als*>  as  re^rards  the  comparative  permanency  of  the 
tiow  during  the  same  time. 

Agaia^  the  ele\*atiim  »^»f  the  water  at  Si>rel  on  the  2v>th  May,  18»i,  was  29-55  ft„ 
ainl  ott  the  3r\l  November,  1887,  li*'l8  ft.  at>ove  datum,  hence  the  fall  or  slope  of  tht* 
ri\-vr  bet>*ven  Li»ngueuil  ami  Is>rel  was  only  rvi*,^  ft.  »t  extreme  hii^  water  in  May. 
188^^  whi!e  it  was  6'lV  ft.  at  low  water  in  Xt»vemi**r.  l<*^7,  that  L*i  Ut  say  the  riverns* 
at  S*.>jre!  •.*  2.^  ft,  ukmv  duriiiac  the  hiirh  water  seak^'O  than  at  L^ngueuiL  viz.,  10*35  ft 
insLte^Kl  vU  i>iuv  10  10  ft. 

The  elevt^tivwis  v»f  live  nwr  at  the  dve  ,rau:xir,:;  <tAti«>Q5  established  betw-een  L^ 
prairie  aiki  S.»reL  ainl  aIm.*  jkt  Uvks.  X«^  -'^  azut  i.  LAchine  CanaL  vit  :  on  3nl  Nov- 
emU^r.  Inn 7^  j^jn^^  2*'T:h  Mjiy.  lvv>^  t»>i:ether  with  the  fuL-  between  the  a^nsecutiTt* 
^Hau.vcs  the  t».»tai  f:*I!>i  fr^mi  L't'^u^^uiL  etc  w%e»^  t^vmd  t»»  be  as  *h«iwn  in  table  XL 
berx^'U'ivbT  :  tht*  ^>aiKt  ri^er  'e\el^  iMay  rv  0'r>iii»rr**o  as  n*rn?sentinjf  appn>ximately  the 
tutNiti  s^i'tiji  MN.HithN'  eit^^atii^t'^.  i»t  the  w-iter  iti.  all  Ln^M:n,*e^  where  diminutive  semi- 
d»'i»>».il  \-tiui^i<'/»-s  cjtu^ii  bv  trv  titles  ar**  «hscen::'^i**.  which  is  more  especially  tbe  case 
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by  them  being  respectively  lO**!  ft.  and  16*2  ft.  for  3rd  November,  1867,  and  14*9  ft. 
»ik1  24-7  ft.  for  20th  May,  following. 

These  results  go  to  show  that  Lake  St.  Peter  with  adjoining  river  stretches  up  to 
pa^t  Sorel  and  down  to  past  Three  Rivers,  forms  a  sheet  of  water  of  such  vast  extent 
Aiul  M>  flat  that  its  surface  has  to  rise  some  5^  feet  and  the  whole  river  up  to  Longueuil 
with  it,  in  order  that  the  increased  volume  of  water  which  comes  down  the  St.  Lawrence 
in  the  spring  may  make  its  way  to  the  Gulf — otherwise,  on  account  of  the  increase  in  the 
friction  head  generated  when  the  stream  is  in  a  swollen  state,  the  total  declivity  from 
Lnigueuil  to  Sorel  would  have  been  much  greater,  instead  of  being  smaller  at  the  high 
than  at  the  low  water  season. 

It  has  been  shown  that  at  Quebec  the  amplitudes  of  the  tides  are  no  longer 
directly  proportional  to  the  astronomical  coeflicients,  in  other  words,  that  the  unit  of 
bi-ight  is  here  a  variable  quantity,  which  generally  turns  out  to  be  greater  when  based 
on  a  tide  with  a  coefficient  less  than  unity,  than  when  based  on  a  tide  having  a  coefficient 
irreater  than  1.  It  is  also  clearly  apparent  from  the  tidal  diagrams  that  as  we  ascend 
th«*  iwtuary,  and  as  the  river  passes  to  lower  and  lower  stages  tliis  divergence  accents 
itiftlf  more  and  more.  Hence,  on  the  contrary,  by  moving  in  a  north-easterly,  or  down- 
stream direction  along  the  estuary  below  Quebec,  we  must  approach  more  and  more 
u>vards  a  point  of  the  Gulf  or  Atlantic  coast,  where  the  ratio  between  each  theoretical 
uid  its  corresponding  actual  coefficient  of  amplitude  is  as  nearly  uniform  as  the  com- 
plex nature  of  the  case  permits. 

Whether  the  importance  of  the  tides  varies  on  the  eastern  coast  of  North  America 
AlMr>lately  according  to  the  same  laws  as  it  does  on  the  coast  of  France,  for  which  in 
p&rticulAr  the  tidal  coefficient  given  in  "  L'Annuaire  des  Marees  "  are  calculated,  and  the 
Tfaitcm  coast  of  Europe  generally,  I  am  not  prepared  to  affirm  ;  but  the  resemblance  of 
the  main  features  of  the  high  and  low  water  curves  based  on  the  theoretical  amplitudes 
•h«Twn  in  connection  with  the  loci  of  the  high  and  low  water  levels  corrected  for 
diamal  inequalities,  of  the  eight  continuous  series  of  gaining  and  losing  tides  cover- 
ing tw*>  complete  lunar  months,  which  were  observed  very  closely  October  12th 
Ut  10th  November,  1887,  and  5th  May  to  3rd  June,  J  888 — is  such  as  to  warrant 
wr  in  adopting  as  the  best  basis  available  for  the  determination  of  extreme  and  other 
typical  high  and  low  tide  levels,  the  hypothesis  that  the  tide  waves  on  both  sides  of  the 
Atlantic  truly  are  contemporaneous  and  have  the  same  relative  importance.  I  have 
'h«mght  it  advisable  to  establish  first  such  typical  mean  high  and  low  water  levels  of  the 
r*t\ULTy  as  are  likely  to  obtain  in  normal  conditions  of  weather,  including  atmospheric 
(■mcsure:  Ist  at  the  time  of  spring  tides  having  the  greatest  possible  theoretical  mean 
jiAiplitQde,  viz.:  that  which  corresponds  to  a  coefficient  of  118  ;  2nd  at  the  time  of  neaps 
*4  least  importance,  the  coefficient  of  which  is  about  30  ;  leaving  the  effects  of  diurnal 
.o««{iiji]ities  and  of  persistent  high  winds,  to  be  dealt  with  separately. 

I>iiring  series  No.  I.  of  gaining  tides,  observed  12th  to  18th  October,  1887,  the 
w»ter  level  was  raised  about  0*75  feet  at  Sorel  and  only  0*45  feet  at  Longueuil.  If  we 
AMume  that  the  rise  which  took  place  at  Longueuil  was  exclusively  due  to  an  increase 
m  ibe  fresh  water  discharge  from  above,  the  effect  of  series  No.  I.  of  gaining  tides  on 
Lftke  St  Peter  is  found  to  be  a  rise  in  the  water  level  of  (0*75  -0*45  feet)  =  0-30  feet. 
In  this  series  of  tides  (No.  I.)  the  astronomical  coefficients  varied  as  already  stated, 
^i^wfsen  39  and  117,  with  an  average  value  of  84  84. 

Ihiring  series  of  losing  tides  No.   II.,  observed    18th   to  25th  October,  1887,  and 

«hich  also  correspond  to  astronomical  tides  with  coefficients  decreasing  from  117  t4)  39, 

l^t  b*ving  an  average  value  of  only  77,  the   water  fell  at  Sorel  alx>ut  0*90  ft.  and  at 

Lmgoeoil  only  about  0*30  ft.  ;  probable  effect  of  this  series  of  tides  in  lowering  the  water 

0-30  -f  0-50 
j*»el.  aay,  0*50  ft.  Hence  we  may  put  approximately  :  —     ^     -    -    —  0*40  ft.  for  mean 

••baiupe  of  level  produced  by  series  Nos.  I.  and  II.  of  13  gaining  and  13  losing  tides   the 

4«ermge     importance     of     which     may    be     represented     by    an    astronomical    coef- 

84-84  -f  770 
fnmt  = r^ =  80-92,  or  say  81. 
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As  a  gradual  change  of  (117  —  39)  =  78  in  the  theoretical  coefficient  of  semi-amp- 
litude of  Hories  of  tides  having  a  mean  coefficient  of  importance  =  81,  may  be  considered 
to  affwt  the  water  level  around  Sorel  to  the  extent  of  nearly  0*40  ft,  on  an  average,  we 
may  assuute  that  with  a  series  of  tides  of  minimum  importance,  the  coefficients  of  which 
may  vary,  say  between  93  and  30,  with  a  mean  value  of  65  or  less,  the  water  level  voald 
probablv,  at  the  same  stage  of  the  river,  be  further  depressed  from  the  level  correspond- 

39-30  X  0-40 
ing  to  the  39  tide,  by  about :;r^ =  0*046  on  an  average,  or  say  0*05  ft. 

Now,  at  the  beginning  of  series  of  tides  Na  I.  and  at  the  end  of  series  No,  II.,  when 
the  astr^moiuical  tidal  coefficient  was  39,  the  river  stood  at  Verch^res  at  an  average 
height  i>f  21*95  nearly,  and  the  mean  elevation  of  the  water  at  Sorel  was  19*50 ;  hence. 
with  the  minimum  series  i^*  tides  just  described,  the  water  at  Sorel  would  have  stood 
n9vO  -  0*05)  -^  19*45  ft.  above  datum.  Moreover,  at  extreme  low  water,  20*85  ft  above 
uatum  at  Vercheres,  the  saiil  minimum  low  water  level  would  be  ( 1 9*45  —  21  -95  —  HQ-i^'*) 
—  1^- 35  ft.  abt»ve  datum,  ami  at  the  standard  low  water  stage,  21*50  ft.  above  datum  at 
Vervht^recs  to  which  it  is  suggested  all  the  soundings  should  be  referred,  the  same  mini- 
mum tide  level  wvmkl,  at  Sv^reU  be  19*45  —  i2l*95  —  21*50)  =  1900  ft  above  datum. 

Aii  a  matter  of  tWt,  the  lowest  water  reconled  in  the  Montreal  Harbour  Commis- 
sK>iH*i-s'  S.uvl  water  register  for  1^:^79  is  1-^  ft.  ^  in.  above  the  0  at  the  lower  end  of  their 
gauge,  viij,  :  vai  the  1 0th  of  Xo\"eiuber.  The  elevation  of  this  0  was  found,  in  1885,  to  be 
aU»ut  0  05  ft.,  heiKV  ttie  hfi^ht  of  18  ft.  8  in.  =  I>-tj5  ft.  indicates  a  water  level  18*71  ft. 
aUA  V  vUiuuu  \  i/>.  :  0-3^>  ft.  higher  than  the  computed  extreme  low  water  level ;  but  then 
it  iuu>it  1 1:'  KuHte  itt  miud  that  the  serial  tid^  amplitude,  although  small,  was  probably 
iK*t  till  dlviv»iuit»  Uiiuiuiutn  at  the  time  ux  quet^tiocL  A^pkiru  cooaklering  that  the  height 
of  th<»  liver  >*(As  «.»l»iservevl  oiilv  once  in  24  hour^  the  elevation  of  the  water  may  have 
bivu  aikI  iL*i\>lv4Mv  >kas  Io*er  than  lS'7l  tt.  either  on  the  l>T.h  or  10th  of  November.  More- 
o^et\  UK*  ^tiux^*  lK»«trvl  u.se^.1  wtw:*  >ulxlivuit^l  only  Laco  3-4nch  spacess  and  water  levek 
cv»u'v.L  vviLM.H|uoutly,  not  be  tvad  %ich  precusion  ;  the  jaiiiie  board  may*  at  the  time,  also 
ha\v  Uvii  xli^hf  iv  Coo  K>w  in  the  water,  in  retereni.'e  to  the  bench  marks  made  on  land, 
v»ii  ;Kxx»u'ti  K*t  lac  NU!»>iaviice  <jt  the  en f>vfcork  pier  to  which  it  was  spiked  or  on  account 
ot  iufc\tii^  Ihx'u  xiu»\evi  out  of  Jt^i  t,»r^>per  place  hy  ii  pjfcSi>uiiC  vessel  and  not  put  back  again. 

Wo  oiu  4«  «i^e  .fct  lie  extieuie  jjid  >taiitiani  low  wuc-er  ami  the  extreme  high  water 
elcv^tMoax  .it  l,A}>ri;!K\  Loi';^»ieufi  aiui  Con^reoeur.  wi'h  ^uJficient  accuracy  for  practical 
puri.»vKx<^  U\  sui^^-v^M*'^.  Nfc^ef-e  uit/re  tiednire  uiii>ruiAat>a  is  wanting  that  the  average 
I  k'c  v.»i  I! IV  m',*.no  '»»  ^kvi'-iuse  'n  ihe  deciivitv  '>vrweea  cw«»  consecutive  places^  per  foot  ii 
rise  or  t.i.i  in  •  ao  n*.4  ft  ir  .»ne  or  ciu*  '»iher  '»t  r:ie<e  poiiirs^  which  obtained  while  thf 
u\et  t\kcxe  tioai  '  tu-  '.cvt-i  »i  <ut  NoveiU'X'r.  1  v^T,  ".<»  -hat  of  «'.'rh  Mav.  1>>8 — or  between 
.fi\  'Avv>  oL^uw  lfu»\\u  sui^os  at  the  tiv^^r  '  i\.it  :uiiiht  'y^  ijvtter -wiiceii  for  the  detenmna- 
'K»u  .vt  .  iv'  i»vn  I  u'k.mi'  \'vt'»  M»u-,iK  ^su  iit'iii  ^»o»i 'iuniitf  the  further  lowering  of  th^ 
t■l^e^  tu*>.vu  'v*  NL.t'utH'vi  i-m  cv'f^'mo   i'^  waU'f  mu  *he  f'artiier  riifin^  of  the  same  Up  to 

I  ..Ml"  \U  .  vv.Vvh  '>v't»'  *i'Ih>hn»  -nimv^x  'ho  oXM>*me  uui  standard  low  aand  extrwuf 
!i;:;h  ^v.t'v'i    i^»';>.jii    '  u'  i;»i,  i^ui^  >u*:'oiis  tT>nu  .itc»i  No.   .")   to  K?oreU  which  have  been 
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As  already  remftrUed  in  connection  with  table  ol  water  levels 
ber.  1887,  and  30th  May,  1868,  the  elevations  of  extreme  high  wat 
lutians  between  Longueuil  and  Sorel,  where  not  only  aggregate  hi 
of  high  springs  are  to  some  extent  discernible,  indicate  respectivi 
[■Mition  of  the  mean  high  tide  levels  of  such  springe  above  datum, 
the  correeponding  maximum  high  tide  levels  which  would  be  arrive 
weekly  tidal  inetjualities  and  small  local  variations  were  also  token 

1  may  here  bring  to  your  notice  a  singular  change  in  the  genei 
the  river  surface,  which  has  been  found  to  obtain  during  the  low 
the  aouth  shore  between  ContreciEur  village  and  a  point  some 
wharf  at  this  place,  and  about  J  mile  above  Job.  Dansereau's  stone 
at  the  jnnction  of  the  post  road  as  originally  constructed,  with  a  r 
opened  on  higher  ground  to  prevent  further  damage  by  spring  flood 

Accorduig  U>  the  series  of  simultaneous  observations  of  the  wat« 
the  points  mentioned  on  the  39th  of  August,  1>t87,  when  the  water 
-310  feet  above  datum  at  Verchiires  and  1 75  feet  over  sill  of  lock 
the  fall  on  the  said  stretch  was  from  elevation  2258  ft.  to  eleval 
datum,  viz.:  at  the  rate  of  04320  per  mile,  while  the  general  slo] 
miW above  is  ?"**  ^*"  =  0-088  ft.,  and  for  5  mUes  below  only   -'^^  * 

The  slope  in  question  was  also  <letenniiied  and  a  similar  i-eHult 
data  derived  from  some  awurate  gaugings  made  at  the  Verchi- 
wharves  during  the  latter  part  of  August,  1888,  in  connection  wit 
depths  on  the  lower  sills  of  lock  No.  1,  Lachine  canal  and  the  St. 
given  in  the  lock-masters'  registers ;  at  the  end  of  August,  1888, 
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river  surface  differ^  but  four  or  five  inches  from  the  height  it  had  reached  the  previous 
year  on  corresponding  days  in  August. 

Being  Apprehensive  that,  despite  the  numerous  precautions  taken  to  secure  correct 
resuU^s  bi>th  as  regards  levelling  and  gauging  operations,  an  error  had  been  committed 
in  some  unaccountable  way,  for  the  field  notes  had  all  been  closely  examined  and  the 
computations  checkeil  and  rechecked  in  vain,  the  continuous  line  of  simultaneous  double 
le veilings  run  all  along  the  south  shore  of  the  St,  Lawrence  was  re-levelled  in  June,  IS^l, 

C,  C. 

Irom  B.  G  M.  in  Jite>.  Dansereau's  house  to  B.  0  M.  on  the  Contrecceur  church,  and  another 

CXXX  CXXIX 

serieci  i*f  simultaneous  observations  of  the  water  level  made  on  21st  June^  1889,  when  the 
river  was  at  a  height  oi  26*r>0  feet  deep  over  sill  of  lock  Xo.  1  instead  of  21*50  feet  and 
17 -30  feet  respev'iively  on  the  29th  August,  18>7.  The  result  ol  this  work  was  to  pr6vc 
the  acourai^y  of  the  original  levelling  o[^>erations  in  every  particular :  but  the  decliviiv 
was  iK^w  tVmml  to  be  practically  unitonh  alwve  and  below  Contrecopur. 

I  have  cxune  to  the  conclusion,  that  the  sudden  dn>p  in  the  river  surface  at  low 
water^  is  cause*.!  by  the  kmg  string  vrf  nanr»>w  isiamis  and  intervening  shoals  lying 
between  the  main  i>r  ship  channel  and  the  simth  sh«>re.  from  a  point  say  24  miles  above 
Ciutirecveur  village^  fv»r  s^Hue  6  miles  in  len^rth  towards  SoreL  These  idands  together 
with  the  iuterveuiux  hii:h  omklle  j;n.>uiKls^  broken  **tilr  here  and  there  bv  narrow  tortu- 
ous  chauueK  form  an  oU>tructiv*u  >iitiilar  to  a  partly  submerged  dam  which  is  sufficient 
W  piweut  the  shv»re  chauuel  frv>*n  attainiii^r  the  same  height  as  the  ship  channel :  this 
chAunel  is,  at  the  lowetst  water  m  the  £aiL  trum  0*5  feet  to  OiJ  fe«t  higher  than  the 
fv»rmer,  *.*{.»p*.>ciite  the  Coutreixeur  whaurt. 

It  ap{.»eaii-s  troui  the  aK>ve  remarks^  that  iiny  zao^nnjj  that  may  be  necessary  in 
coiine^'tic>u  with  prv»jev'te*.l  dred^^i'ig  operatituui  ia  the  *hip  channel  opposite  the  parish  of 
CViitrecofiir,  >J^«.>u.kL  darui;;  the  u»w  water  seitson  fcc  leafttt.  be  doatt  on  the  northern  side 
of  the  v.>uc tying  UIiuKi^  i.»r  aIori;i  the  north  <iit>re  «>t  the  St.  Lawrence,  in  prrference  to 
the  Couttvcvtur  whart  or  aiLivuii":^  shore. 


l:^^H.veltin4  ».k>*  u  >cre.iiii  innii  S>r»'I  thnjugh  Lake  Sc,  P^ter.  the  semi-diurnal 
<>sci!liUK>n>  ct^iitiMit*  r^t  IjK*  verv  ^uitili,  irnieeii  iC  riiue*j  s^i  ':*miLLL  that  they  cannot  be 
at'itx*tt\i  t'^en  A>  '»>*  d».>Nvri  ai>  Port  St.  Ff^iicit^  .it  the  extr»»me  eastern  end  of  the  lake. 
exci'pL  ''>\    uitik''i;4  «;fxtvtidfvt  st'rie>  ot  .icxuniC**   lirtu^ijiir*   in  calm  weather  with  special 

the  t'>l\»wiu^  't^ii'iiN  oi  -youif  ••i)>erviitit»n>  made  ai)«mt  the  time!»  of  the  moons 
^u»iar;il' uiws  tJKi  i*^  :he  >w^i4ie;v  .Jur'nij  "nt^  n}w  writer  seastm  ot  I'^ST  azul  high  water 
se*wa.>u  y.*t  I  W\  .ii  F'>rt  Si.  K^fiiu;i^  uni  D*mcer^  L*iiuiLn:£  «ipf»*tiite  Three  Rivers,  throw 
^nue  'i^nt  v>u  tile  i-»-lar.i^e  •iij^»*»rtaiic>r  .»t  :he  tides  te't  .ic  these  places^  the  diurnal 
iUiS^U.klllU'cv,  rlc. 
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Francis  ia  also  to  raise  it  by  (230  -  1  -55  -  0-45)  =  0-30  ft.,  and  that  the  water  at  Three 
Rivera  will  be  raised  by  (2-37  -  155 -045)  =  0*37  ft.  under  the  same  circumstances. 
Moreover,  the  probable  lowering  effects  of  series  of  losing  tides  No.  II.  may  be  placed  at 
050  foot  at  Port  St.  Francis,  the  same  as  at  Sorel,  and  at  057  foot  at  Three  Rivere, 
and  the  mean  value  of  the  effects  of  two  series  of  tides  such  as  Nos.  I.  and  11.,  ^e  aver- 
age importance  of  which  is  indicated  by  coefficients  81,  may  be  put  equal  to  0-40  foot 
fur  Port  St,  Francis,  and  0*47  foot  for  Three  Rivers.  The  average  falls  which  obtain 
with  such  aeries  of  gaining  and  losing  tides  on  the  stretch  of  river  under  consideration, 
are,  therefore,  approximately  as  follows,  when  the  river  stands  at  a  mean  elevation  of 
31*95  feet  aU>ve  datum  at  Yerch^res»  viz. : — 

1.  Between  Sorel  and  Port  Su  Francis : 

(a)  At  neap^  of. .   39,  2*30  +  (0  40  -  0*30)  =  2*40  feet ; 

(b)  At  springs  of  1 1 7,  1  55  +  (0  40  -  0  30)  =  1  -65  feet. 

2.  Between  S^ianel  and  Three  Rivers  : 

^•^  At  neaps  of  .  39,  237  +  (0*40  -  0*30)  =  2*47  feet  ; 
^M  At  springs  of  117,  1  55  + 10'40- 030)  =  1-65  feet. 
AWx  we  nwiY  admit  as  beforp,  that  the  further  lowering  of  the  water  below  the 
leveU  ixxrrespinKUng  tv>  the  39  tide  just  arrived  at^  whkh  would  obtain  with  a  miniminn 
seriec*  i>f  tkit«  having  we&cients  of.  sar,  between  93  and  30,  and  ol  an  average  value  of 
about  ^  wouki  be  a^iproximately  OhX>'  foot,  both  at  Port  Sc  Francis  and  Three  Rivers, 
the  satt>e  as  at  Si^irel. 

A^  the  tkle  water  has  already  been  found  to  stand  at  a  mean  height  of  18*35  feet 
at  SiUvL  at  the  time  ot  extreme  low  water  in  the  river  ^0-85  feet  above  datum  at 
Yerv^b^ivs,  au<i  when  the  tide  has  a  mioimom  amptitude  correspooding  to  coefficient  30, 
the*vtv>«v  • 

^<f>  The  miuiiuum  me««i  tide  level  W: 

l^   At  P<.»rt  Sx.  VwuK-is,  1<  :5r>  -  ±\0  =  1593  fieet  abo^e  datnm  : 
^''.   At  Three  Rivers  15\J.>  -  :;-47  =  lo  S8  feet  mboT^  datum. 

^^^  The  s.tai»*Ur\l  m^iux  tide  level  ^t  normal  Loweirt  water  in  the  river  above  is,  in  a 
siuuiUr  uu4uuer^  lx»uud  to  In*  tJteartv  : 

t^.    At  Port  St.  KmacisJ  V^<^)  -  i'M}  ^  H*?0  : 
2^     M  Thrve   Kiver^..    .  l^<^^  -  *i'+7  =  1*5m3. 
in  <H\\<'V  u>  obt.iiu  '.hr*  .ivern^ie  lit^iQ  tute  levels  oorreepondinjr  to  the  above  we  have 
tv*    aJU    Iv    the  uit.\iu    tioe    levvi:>  ..»t    I"  '.*.j    rt^ec    uxd    I*^  ♦''U    t*^t  at   Port  St  Francis: 

0  *A>  r  0  .0,   ^^^  ^^^    j^^^^^^  cv»rt>K.'tlv,  0-:.H  tiiot,  which  sjives  1619  and  16-84  for  the  aver- 

i^e  hi^h  t.uio  levels  ^^t  the  extivaie  '.ow  juiti  :^caudard  low  or  lowest  normal  stages  of  the 
live*   fe^^ixvUNvN. 

At    Ihi^v  K^ciN,  *'  ■**  ""  '  '  *  _  >av  0-:i6  ft,  haii  t^  be  added  to  15'88  ft.  and  16*53 

i  n. 

ft.,  uh'ch  ^i\t\N  \''*  N.»  tt-  .i;ui    l-i^i    ft.    fur   'he  ^iverage  high   tide   teveis*  at  the  same 

the  \'Vk  luit*  V'VcIn  h  '  H*  N^uiic  ^titiies  AIM  -kr^'v^d  .it  th us^ 

V^«.'t.t,^i'  \'*   '  vie  *e>^*'i  •>>i*>'.M.»v>iiviiir4  tM  extreme  low  s^^^g^  of  river- 

'  '  '^^'      J  ..  )   2.      -  '3   7t  rt. 

Vwiu^^.'  'A>\fc  ".vii'    'e»*'i  v.^Hn->i«.i.Kaiii;  to  "^tandani  *i>w  ijr  lowest  normal 

■J  .    Ai    rhiw  KUt'iN 


\.i^   A^i'ia^e  lo\*    luie   \Nt'»    .i, »  u.-vjou^Jk,^   -.o   -x'reine   low   stage  of  river  = 


''  •'^^^^     .     '       '  '       J  :^    -  '.'  <>ti 
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(b)  Average  low  tide  level  corresponding  t 
stage  of  river  = 

,6  53-{«-:2£±^^0.28).,6 
By  following  a  train  of  reasoning  similar  to  that  { 
mining  characteristic  high  and  low  and  other  tide  ar 
for  Port  St.  Francis  and  Three  Rivera,  chiefly  by 
last  table,  as  shown  hereunder,  the  probable  mean  t 
tiden  having  amplitudes  corresponding  to  the  maximu 
when  the  river  b  at  the  extreme  high  stage,  36-32  fi 
31-07  ft.  at  Sorel :  (B)  when  the  river  is  at  the  stan 
31-50  ft.  alwve  dattim  at  Verch^res  and  190  ft.  at  S< 
pemsnent,  or  nearly  so  in  each  case. 

(A) 
I.  Decreased  fall  due  to  increase  of  amplitude  ci 
theoretical  tidal  coefficient,  from  106  to  118  : 

/(I10-09e 


(a)  Sorel  to  Port  St.  Francis  =  1  1 0  -  |*  '- 

(b)  Soral  to  Three  Rivers  =  1-9 


/(I -95--  1  -75 


(a)  Sore!toPt.St.FraDciB-  1-S4  - 


r(154-l-080> 


31-30- 

(6)  Sorel  to  Thr©eRivere=  l-54  +  |L^l?^-^V^**?i 

\  31-30- 

3.  Hence  in  the  extreme  conditions  mentioned,  ■ 

imnm  and  tide  of  greatest  amplitude  possible,  the  ele 

(a)  At  Port  St.  Francis 34-07  - 

(t)  At  Three  Rivers    3407  - 

T^*.  Xow   at   Port   St.    Francis,    the  tidal    intun 

«Teo  before  the  river  has  attained  the  extreme  high  a 

/0-81Qft.  +  1-225  ft.  ^  J      \  _  /0;22  4-  C 

9  (36-32  —  22-30) 


--C 


But   at    Three    Rivers,   the  tidal  undulation  is 
amplitude  being,  however,  reduced  from    --—-;; 


126  —      (1-2 


{0^  1  -^0-77)(36  32— ->2-3' 


\                       3110— 22-30 
Therefore,  at  Three  Rivers,  under  the  particular 
mean  low  tide  water  stands  3195  ft.  —  014  ft.  =  ; 
high  tide  water  is 31-9."t  ft.  -f-  0  14  ft.  =  . 

(B) 

1.  Diminished  fall  due  to  increase  of  amplitude 
tbemtical  tidal  coefficient  from  116  to  11  fi,  is  ecfual  I 
Port  SL  Francis,  and  also  1  54  ft,  l>etween  Sorel  and 

2.  Fall  as  further  modified  by  lowering  of  river 
ft-  at  Verchires ; 
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^i»)  Htnvl  to  Point  St.  Francis : 

Nl  M  -    1-080)  (22-3  -  21-.50)  _  \  _ 

'  ^*  ^    \  (3110  -  22-301 0  04|  _  1  o8. 

yh\  SortU  to  ThrtH*  Rivers : 

Ur^l        l-M)  (22-30 -21-50)^  1^ 

\  (31*10  —  22-30)  ' 

Hou\v  in  tht»  i*«ws«H  ivt"  ^prinsps  oi  nuuLimum  impttrtance  corresponding  to  tidal  co- 
«4K\ii^iU  )  IS^  an^i  >jvith  tln^  riv^r  at  the  standard  low  stage  when  the  water  surface  stands 
^\  %V  rt.  *U»\t^  datum  at  Verchere*^  we  ha\-e  for  the  elevation  of  the  mean  tide  level: 

At  IWt  St.  FnuH-is 19l>0  —  1  oS  =  17  42  ft. 

At  Thrv*  Kix^rs ld<^>  —  1-51  =  17-49  ft. 

\\v>*r  <Ai  i\M<  Si.  KVsMuns^   the  mean  heijzht  t^f  she  spring?  tide  of  maTimnm  import- 

0  >1  —  I -21-^ 
^o^nV     -^^^  ivtvmvxi  u^  tttav  l>*^  tmketi  at ^  — ^^  or  sav  1  \»2  ft^  and  at  Three  Rivers 


Jkl 


Wv  >**\vv  *. "  <<vfr,'f  Vv  >^^  «>f  xi-^fdk::?  eiVv3fc:>.c.  :£  j,w  w»^er 

A^  !Vt:  S"    K-k;v.^  :*  *i  —  —  =  l-?^:  fiL 

A-.  l^  ^  H-w*^  :-  i*  _  ^  =  ;^ -i*?  ft 

k.*v.      N     ■*■     *^     *■  X  t  V.     *'\.tv>-x  WW    **».'-^     \:   -t-^   >.<.^»*-»  ♦ -.  -  Ml*-     to.  aco-cr..  i^  the  in- 
«    »t*\ v   »*-»»*   %  •  *  Vfc^i    ;»t.v\    fc. t>.\     '^    4   Kv   « ii!  •**'•■•  1     I,    ■  I**    **  ►•»  ~jiic  '*  ^ K."— ^  wTtA  tjoes 


*  ^     '\   V  .    •       A     V    V    *  *.     .     ■       .^    t-   .     \     ;*-  ^XZLJLIX.  Etv. 


».  V  s  ^    *      V       *   .       "^      '  ^  ^    ,»;-^     ,      *>  1-^    {;»  -r^s  "▼'ucii  a*  tbe  next 


V  '  V  ....       ^  .-,..    ^     ;  *.    ,*i.,  t-j^  ,f  "i^^  ->Ty.l  and 

*-    \  ^-^^^  '      \i  ♦  ^      ^        ^        ^    ..-..-,    rv    u  *tT»*r»i  wisk  the 
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time,  for  changes  of  level  produced  by  simultaneous  variations  in  the  fresh  water 
discharge. 

2.  Seven  additional  diagrams  (111.  XVI.  to  XXII.),  showing  the  high  and  low  tide 
kici  and  corresponding  elevations  of  the  river  surface  at  Verch^res,  were  constructed  for 
the  gauging  stations  between  Champlain  and  Quebec,  on  transparent  leather  section 
paper  divided  into  inches  and  tenths;  this  paper  being  found  to  be  more  convenient  than 
any  other  for  taking  off  elevations  from  the  first  set  of  diagrams.  Instead  of  being 
plotted  in  the  order  of  the  ranges  of  the  corresponding  tides,  the  high  and  low  tide  and 
fluvial  levels  have  been  laid  down  on  these  new  diagrams  in  the  order  of  the  corres- 
ponding theoretical  coefficients  of  tidal  amplitude  ;  these  coefficients  being  represented 
bv  abscissas  to  a  scale  of  -j^  inch  per  hundredth,  and  the  elevations  of  the  water  to  a 
scale  of  2  feet  per  inch. 

The  whole  of  this  preliminary  work  was  undertaken  with  a  view  of  representing 
f^raphically,  the  variations  which  take  place  in  the  high  and  low  water  loci  of  the  eight 
•»mee  of  gaining  and  losing  tides  observed  in  1887-88,  in  reference  to  increases  or 
«lecrea»e8  in  the  theoretical  importance  of  the  tides  and  in  connection  with  changes  of 
Irvel  that  are  caused  simultaneously  by  variations  in  the  fresh  water  discharge.  As 
all  tide  levels  are  plotted  in  the  order  of  the  theoretical  amplitudes,  both  gaining  and 
[•wing  series  of  tides  appear  on  the  diagram  as  affecting  the  elevation  of  the  water  in 
the  Aame  direction.  In  order,  however,  that  the  loci  of  the  various  series  of  water  levels 
represented  may  be  readily  distinguished  one  from  the  other  and  compared,  each  pair  or 
«et  of  high  and  low  water  curves  has  been  indicated  by  a  particular  kind  of  line.  Thus, 
the  loci  of  series  of  gaining  tides  Nos.  I.  and  V.,  are  shown  by  continuous  full  lines  ; 
th<i«e  of  series  Nos.  II.  and  VI.  of  losing  tides,  by  small  equidistant  dots  ;  those,  of  Nos. 
III.  and  VII.  of  gaining  tides,  by  a  succession  of  long  dashes,  and  those  of  Nos.  IV,  and 
VIII.  of  loRing  tides,  by  dashes  alternating  with  double  dots. 

Moreover,  the  curves  showing  the  variable  elevation  of  the  water  at  high  and  low 
tkle,  according  to  gaugings  made  during  the  low  water  season  in  1887,  are  shown  in 
liUck,  and  the  corresponding  curves  for  the  high  water  season  of  1888  in  red,  while  the 
loci  of  the  river  levels  at  Verch^res,  are  in  blue. 

The  disp<isition  of  tht'  series  of  high  and  low  water  levels  observed,  side  by  side,  in 
the  order  of  the  theoretical  tidal  coefficients,  affords  the  advantage  of  showing  at  a 
friaoce,  that  apart  from  the  general  rise  of  the  high  and  low  water  loci  of  series  of 
^ning  tides  and  the  slope  of  the  corresponding  Uxji  of  losing  tides,  in  proportion  to 
their  imp>rtance,  and  independently  of  the  variations  of  level  produced  simultaneously 
in  the  estuary  by  fluctuations  in  the  fluvial  discharge,  each  series  of  high  and  low  tide 
levels,  taken  as  a  whole,  occupies  moreover  a  higher  or  lower  [xwition  according  as  the 
mean  height  of  the  fluvial  intumescence  during  die  week  occupied  by  the  said  series, 
«»r  wc  may  say,  approximately,  according  as  the  mean  theoretical  amplitude  of  the 
Atlantic  wave,  is  greater  or  smaller. 

The  average  mean  tide,  high  and  low  water  levels  and  amplitudes,  together  with 
the  differences  in  height  between  series  Nos.  I.  and  III.  of  gaining,  and  series  Nos.  II. 
and  IV.  of  losing,  tides,  respectively,  which  were  actually  obtained  at  each  tide  station 
hrtween  12th  October  and  12th  November,  1887,  when  the  said  series  of  tides  were 
oha^rved,  are  given  in  the  following  table,  in  connection  with  the  corresponding  average 
avtrofKimical  coefficients  of  amplitude,  units  of  height  and  elevations  of  the  river  at 
Vercheres : — 
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TABLE  XIV. 


Actual  Averaceb. 


I. 
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heig-ht  between 
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s   i  - 

m 
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FL    .          '         '  Fl 

[.  W,  Lo.-u»  X.>.  I 
l3ft.»l..v_N,i.  Ill 

2  suras  01  Ki  571  Si 

SSt.»D..-.rNo.lV 

.  W.  Lmii,  Xu.  1 
»  ft.  »!..«-  X\>.  Ut 

.  W.  LunB.  No.  II 
»•  ft.  aiiutr  Xa  IV. 

1  sea  IS— one 

1  i*l4a  71*68  liOlBl 

I-bT»21-8i>«>"llS 

I  *C21  WrSTUl  S! 

i«l  4t  B*tucaii.  the  ohwrntbon.  nudi  u 

he  i'lwt^c  neaps  observed,  vii:  llth 
.ienC   is   31*.   is   found  to  be  etfokl  t- 

lie  burbesc  or  most  imporUnt  sprtnz. 

-s  II.  t<»  p— _ ^=   ,-:xlfeet:vh<' 

1. 

-■siri..ii  .,i  th^  hiKb  or  that  of  Li* 
'i.ie  .It  tli^  lUhuf  October,  at  1..W 
,  'J-7-"i  iWt,  he  would  have  finiuj  lnw 
.Ki.i  liiirti  wuter  4-00  feet  abov.-  rhf 
uu  ..bi-«rv;iti..ii.  hieh  water  at  l-""'' 
vutiT  "i-iVJ  tei^t  lielow  the  iBe«a  Oiie 
■  utv'i   t-Ii;vacions    are.  therefeire,    na- 

.iiiii  Lnw  wiittT  levels  had  been  aMUf 
M-nriiTN  low-  and  high  water  wiiniii 
'J-7.-.  =  1 1  ill  fwt  bebw  ami  !  i  ii) 

irv  [ll*   WHter  uijserved  at  --i'2  pjii. 

•^■•i'f  it^i  ijt-liiw,  and  the  hiah  water 
i(".>vf  ths  said  mcojt  tide  Wei,  the 
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serve  here  to  show  that  even  supposing  the  elevation  of  the  said  mean  tide  level  to  be 
accurately  known,  the  errors  that  would  be  committed  are,  in  the  case  of  neaps,  nearly  85 
and  19  {ler  cent,  and  in  case  of  springs,  83  and  30  per  cent  greater  than  the  errors  which 
have  been  found  to  obtain  in  European  seaports  under  the  most  unfavourable  conditions 
of  wind  and  weather,  although  during  the  whole  time  the  observations  were  made  and 
iiiT  several  days  previous,  the  weather  was  fair  and  no  high  winds  were  felt  at  Quebec 
and  vicinity. 

These  large  discrepancies  appear  to  be  chiefly  due  to  the  following  causes  :  1st.  At 
^prin^  tides,  the  whole  body  of  water  brought  up  the  St.  Lawrence  estuary  by  the 
Atlantic  wave  has  to  l>e  raised  vertically  several  feet  higher  than  at  neap  tides,  and  as 
a  good  p«>rtion  of  the  energy  of  the  fluvial  undulation  is  expended  in  performing  this 
wurk,  the  intumescence  formed  on  the  estuary  must  gain  less  rapidly  in  importance  than 
the  wave  from  the  ocean  which  gives  rise  to  it. 

2nd.  At  neaps,  the  volume  of  tide  water  retained  in  the  estuary— which  may  be 
l*K)ked  upon  as  a  very  long  narrow  pond — is  smaller  than  at  springs,  and  the  general  level 
(^irresponding  to  any  one  whole  phase  of  the  undulations  which  are  continuously  being 
(•ropagated  up  the  8t.  Lawrence,  is  therefore  lower  than  at  springs  and  the  importance 
or  amplitude  of  the  tides  comparatively  greater  than  the  theoretical  one,  as  represented 
ifx  the  coeflicients  in  "  L'Annuaire  des  Marees."  That  the  volume  of  tide  water  which 
Itidgee  in  the  estuary,  increases  with  the  gaining  tides  and  diminishes  when  these  are 
kining  in  importance,  is  shown  in  the  most  striking  manner  by  diagrams  Nos.  IX.,  X., 
Xin.  and  XIV.,  which  illustrate  the  movements  of  the  tides  at  Grondines,  St.  Jean, 
Batiscan  and  Champlain,  where  the  St.  Lawrence  falls  to  a  lower  level  at  neaps  than  at 
"prings,  while  the  fresh  water  discharge  and  river  level  at  Vercht^res  remain  constant. 
15elow  Pointe  Platon,  the  low  water  surface  of  the  stream  is  generally  at  a  higher  level 
at  neaps  than  at  springs  ;  but  the  fllling  and  emptying  of  the  estuary  goes  on  accord- 
ing to  the  same  law  as  above  this  locality,  which  is  clearly  shown  by  diagrams  Nos.  VT, 
VII.,  VIII.,  XII  and.  XITI.,  and  also  by  the  water  levels  entered  in  the  last  table.  It  is, 
moreover,  not  impossible  that  the  interference  of  the  wave  passing  through  the  Straits 
<if  Belle  Isle  with  that  entenng  the  Gulf  through  Cabot  Strait  may  contribute,  in  some 
measure,  to  the  modification  of  the  theoretical  curve  of  amplitudes  which  indicates  the 
variations  due  to  astronomical  causes,  in  the  importance  of  the  tide  waves  on  the  shores 
*jf  the  open  Atlantic,  and  in  the  vertical  position  of  the  summits  and  troughs  of  these 
waves. 

In  view  of  the  ascertained  fact  that  the  general  elevation  of  each  weekly  series  of 

saining  or  losing  tides  varies  with  its  mean  amplitude,  it  follows  that  before  the  part 

*d  a  change   in    the    water   level    of   the  'estuary,   which   is  attributable  to  a  corres- 

fionding    variation  in  the  fluvial  discharge,  can  l)e  correctly  established  by  comparing 

thp  elevations  of  wave  summits  or  troughs  determined  by  the   high  stage  loci  of  high 

and  low  tide  levels,  respectively,  with  the  elevations  of  summits  or  troughs  of  undulations 

•rf  equal  theoretical  importance,  determined  by  corresponding  li>ci   for  the  low  stage  of 

th«*  river,  it  will  be  necessary  either :   1st.  To  refer  both  sets  of  loci  to  a  series  of  tides, 

th*»  mean  amplitude  of  which  corresponds  to  a  standard  theoretical  coeliicient  having  a 

^     .      ,            u       r      •     .             81-57 +  77-00  4- 0800  4- 65-21  „^  ,^    ^ 

nwd  value,  such  as  for  instance  : —  say,  /3  or,   2iid.   To 

''fleet  other  corrections  that  may  be  found  more  advantageous  for  eliminating  the 
'liff»rpnce  of  height  in  the  said  typical  water  lines,  which  arises  from  the  ine<)uality  in 
•1*^  mean  amplitudes  of  the  weekly  series  of  tides  in  question,  or  else  :  3rd.  To  select 
f'T  oofDparing  purposes  tides  forming  part  of  serias  having  nearly  equal  mean  coeflicients 
*d  amplitude. 

Moreover,  it  must  be  borne  in  mind  that  the  springs  which  have  a  maximum 
theoretical  amplitude  corresponding  to  coefficient  118,  belong  to  weekly  series  for  which 
'iw  mean  coefficient  of  amplitude  is,  say,  Hlx)ut  82,  and  the  neaps  of  minimum  impor- 
t*ner  corresponding  to  astronomical  coefficient  30,  form  part  of  series  the  mean  ampli- 
twie  of  which  may  be  assumed  t(»  correspond  to  coefficient  65. 
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In  series  Nos.  V.  and  "VI.  of  high  and  low  tide  levels  determined  during  the  high 
water  season  of  1888,  there  occurs  an  interval  of  about  12  days  between  the  6th  and 
18th  of  May,  embracing  24  tides  with  theoretical  coefficients  of  from  49  to  75,  during 
which  period  th^  river  was  continuously  in  a  rising  condition ;  its  surface  being  raised 
4*0  ft,,  viz. :  from  27*50  ft.  to  31*50  ft.  above  datum.  During  the  first  four  days,  m: 
from  6th  to  10th  May,  the  water  rose  gradually  only  0*3  ft,  and  during  the  last  foar 
days,  from  14th  to  18th  May,  only  0*75  feet. 

The  observations  and  gaugings  made  during  these  two  periods  of  4  days  are,  on 
the  whole,  the  best  available  for  ascertaining  by  direct  comparison,  the  variations  in  the 
high  and  low  tide  levels  which  result  from  an  increased  or  diminished  fluvial  dischai^ 
corresponding  to  a  given  rise  or  fall  of  the  river  at  Verch^res,  during  the  high  stage  of 
the  Lower  St.  Lawrence  in  the  spring  of  the  year. 

But  even  here,  judging  by  the  relative  heights  of  the  loci  of  series  of  wave  sum- 
mits and  troughs  Nos.  VI.  and  VII.,  during  the  latter  of  which  series  the  fresh  water 
discharge  was  slowly  decreasing  instead  of  being  on  the  increase,  as  during  the  previt/us 
series,  the  steady. and  comparatively  rapid  swelling  of  the  river  proper  above  Verch^res, 
from  10th  to  14th  May,  kept  the  level  of  the  estuary  abnormally  high  in  the  vicinity  of 
Quebec  between  the  14th  and  16th  or  17th  of  May,  say  to  the  extent  of  from  about 
0*2  ft.  at  Pointe  Platon  to  0*5  ft.  at  the  Graving  Dock,  especially  at  the  time  of  low 
water.  Hence,  in  order  to  determine  the  mean  ratio  which  obtains  when  the  flow  b 
nearly  permanent  and  the  tide  has  an  amplitude  corresponding  to  astronomical  coeflicient 
75,  between  the  rise  of  an  estuary  at  high  or  low  tide  caused  by  an  increased  fresh 
water  discharge  above  a  typical  level  corresponding  to  a  standard  high  stage  of  the  river, 
or  the  fall  in  the  estuary  below  the  typical  level  due  to  a  decreased  discharge,  and  the 
corresponding  change  in  the  fluvial  level  at  Verch^res,  I  have  assumed  that  such 
standard  river  and  typical  high  and  low  tide  levels  are  situated  respectively  about  mid- 
ways between  those  of  series  Nos.  VI.  and  VII.  as  plotted  on  the  diagrams. 

On  account  of  the  river  falling  only  some  2^  ft.  at  Verch^res  during  the  whole 
time  occupied  by  series  of  gaugings  Nos.  VII.  and  VIII.,  the  data  afforded  by  the^e 
water  measurements  can  evidently  not  be  applied  so  advantageously  to  gain  the  object 
just  described  as  the  data  derived  from  series  Nos.  V.  and  VI. 

Still  less  is  it  to  be  expected  that  the  ratio  of  the  changes  occurring  in  the  high  and 
low  tide  levels,  to  the  variations  which  take  place  nearly  simultaneously  in  the  river 
levels  at  Verch^res,  can  be  deduced  satisfactorily  for  the  low  water  season,  in  a  direct 
manner  from  the  four  series  of  observations  Nos.  I.  to  IV.  made  in  the  fall  of  1887, 
considering  that  the  variations  in  the  fluvial  discharge  were  naturally  of  much  more 
limited  extent  than  in  the  case  of  the  high  water  series  of  tides  Nos.  VII.  and  VIII. 

To  compare  some  series  of  gaugings  intermediate  between  the  two  monthly  sets  of 
g!;ining  and  losing  series  of  tides,  I.  to  IV.  and  V.  to  VIIL,  which  correspond  to  the 
highest  and  to  the  lowest  stages  of  the  river — had  such  water  measurements  been  made — 
with  some  of  the  low  water  series,  I.  to  IV.,  would  probably  have  been  the  most  satis- 
factory way  of  determining  the  said  low  water  ratios. 

Under  the  circumstances,  the  best  alternative  course  that  would  give  results 
sufficiently  accurate  for  the  present  purpose,  appeared  to  be  to  establish  : 

1*^.  The  ratios  which  the  variations  in  the  high  and  low  water  levels  of  a  49  tide, 
due"*  to  a  fluctuation  of  the  river  at  Verch^res,  between  elevations  21*70  ft.  and  27*50  ft, 
in  passing  from  series  No.  IV.  to  series  No.  V.,  bear  to  the  fluvial  fluctuation  of  (27*50  ft.  - 
21*70  ft.)  =  5-80  ft. 

2*^.  The  corresponding  ratio  for  a  tide  of  75,  while  the  river  fluctuates  at  Verch^res, 
between  elevations  21*80  and  27*90  =  .610  ft. 

After,  however,  these  computations  were  completed,  with  a  view  of  checking,  in  a 
certain  manner,  the  results  arrived  at,  as  just  described  and  at  the  same  time  securing 
additional  data  that  would  show  in  a  more  satisfactory  manner  the  nature  of  the 
combined  effects  of  the  fluvial  and  tidal  waters  on  the  level  of  the  estuary,  I  ako 
determined  for  every  station  below  Champlain,  the  average  variations  which  obtained  in 
the  high  and  low  tide  levels  of  the  more  extended  series  Nos.  I.,  III.,  V.  and  VII.,  while 
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■  ^ 

the  river  rose  at  Verch^res :  in  the  case  of  neaps  of  46,  from  elevation  21*90  ft.  to 
31*60  ft.  above  datum,  viz.:  9*7  ft.  ;  and  in  the  case  of  springs  of  107,  from  elevation 
2210  ft.  to  31-10  ft,  viz.  :  9*0  ft. 

Finally,  I  concluded  that,  everything  considered,  the  best  course  to  follow  was  to 
take  the  mean  of  the  two  results  obtained  as  above  explained. 

Let  OS  now  compute  the  values  of  these  ratios  in  extensoy  as  just  explained  say  for 
Urondines  station,  to  give  an  example  of  the  application  of  the  method  followed  for  all 
the  other  places. 

On  referring  to  diagram  No.  XIX  it  will  be  seen  : 

(a.)  That  during  gaining  weekly  series  of  tides  No.  V  in  the  spring  of  1888  and 
the  succeeding  losing  series  No.  YI,  when  the  mean  serial  coefficients  of  amplitude 
were  respectively  65*14  and  67*13  : 

let.  The  high  water  level  of  a  low  neap  tide  corresponding  to  coefficient  49,  rose 
At  Orondines  from  17*70  ft.  above  datum  in  series  Np.  V,  to  19*95  ft.  in  series  No.  VI, 
or  2*25  feet,  while  the  rise  of  the  river  at  Verch^res  was  from  elevation  27*60  feet  to 
31*60  feet  =  4*0  feet  Deducting,  say  ( W)  foot  x  02  =  0*10  foot  from  2*25  feet,  on 
icoonnt  of  the  coefficient  of  mean  amplitude  in  losing  series  No.  YI  being  greater  by 
(0*6713  —  0*6514)  =  0*0199,  than  that  of  gaining  series  No.  Y,  and  denoting  the  ratio 

of  the  average  rise  or  fall  or  variation,  V.  H.W.,  in  the  high  water  level  of  a  tide  with  a 
coefficient  of  ^q  at  Orondines,  to  the  corresponding  variation,  V*r.j  of  the  river  between 

elevations  27*60  feet  and  31*60  feet,  by  : 

V  T. 

^  •  H.  W.,49 


V. 


(27  eoY 

B.,i     to    V 
tsi  60J 


capitab  being  generally  used  in  this  and  other  similar  expressions  given  hereafter,  to 
indicate  or  refer  to  tide  and  river  levels  of  the  high  water  season,  while  corresponding 
river  or  tide  levels  which  obtain  during  the  low  water  season  are  represented  by  small 
letters,  we  have  : 


V>H.w.,79,  (2*25 -0*1)  =  2*15 


V 


f27  60^ 
•R.  1     ^    f 


0*538  ft. 


(31*60 -27*6'0)  =  400  ^''•'''^  "*  (1) 


2.  The  low  water  level  rises,  say  from   13*20  ft.  to  16*75  ft.  above  datum  =  3*55 
ft^  whence  we  deduce  for  average  rise  or  fall  at  Orondines  due  to  each  foot  of  corres- 

(0  *  50  \ 
1  X  0*02,  or  say  0*09  from  3*55,  owing  to  the 
012/ 

iMqiiality  in  the  serial  mean  amplitudes  : 

_Y:H]^  =^  =  0-865  ft. 

V...PJ*\     400  (2) 


Isi-eoj 

3.  The  amplitude  is  diminished  from  : 


A.T.  tn  A  T*  Fv  ^*  F.'^X    V         T.  /^,'^\1 

^49.(l?7*60ft)  ^  ^-49,(27  60)-     V.e.w..  ^^'Igi^J  "  ^-  lw.  49»|3^*«^|  I 

nr,  from  (17*70  -  13*20  =  4*50)  to  (19*95  -  16*76  =  3*20  ft.,  and  to  : 
A  T.  r\r  T.  r27-60\     V  T.  (27*60) -1 


"At. 4-60' 

■^49,  (27-60) 


(3) 


8—9* 
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lue,  whei«  A.^g,(2r-60ft.)  denotes  the  tidal  amplitude  >t  Gnm- 
vhen  the  river  surface  stands  at  a  mean  elevation  of  27*60  fL 

tttaatic  tides  had  an  amplitude  corresponding  to  coeScieat  75 
with  mean  astronomical  coefficients  of  65-14  and  6T'13  respec- 
it  Verchirea  from  2780  ft.   to  31  10  ft.  =  330  feet  above 

'el  at  Grondines  to  rise  from  19-35  ft  to  2115  ft.  =  1  80fL  : 
Qg  needed  on  account  of  the  inequality  of  the  serial  mtaa 


"■'In  10  J 

el  to  rise  from  13-90  to  16-70  =  2-60  ft, 


^?5^-l;S  =  0-8.8ll. 


1.31-10  J 


75,  (27'!lort.)iB  thus  reduced  to  : 


.,M-rv.„.,,^(i«Lv.„.,,H''.»|] 

I  Isi-ioj  laiioj  j 

5-45  ft.,  to  (21-15  —  16  70)  =  *■«  ft.,  viz.  to 


original  value. 

49  in  seriee  Kos.  IV  and  \',  having  neariy  equal  theoretical 

■iz. :  65-21  aod  6514,  respectively;  and  where,  therefore,  do 
ac«>unl  of  any  difference  that  might  exist  in  the  mean  in)- 
of  tides,  we  find  that  for  a  fluvial  rise  or  fall  at  Vercheiw, 

Et  and  27-60  ft.  =  390  ft.  : 

tfl  at  Uron<lin««  rises  from  14-25  ft.  to  17-70  ft,  or  tails  from 

5  ft.,  whence  : 

^r^lS  =  «■»''"'■  <" 

'W-eoj  ' 

rel  is  raised  from  750  to  1320  =  5-70  ft,,  or  depressed  »s 

V        '■  I 

v..j^\;;n^^ro  =  *'^^«'^  t'M 

larwj  i 
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3.  The  amplitude  becomes,  therefore,  diminished  from  : 


^49,  (21-70)  to  ^'49,  (21  70) 


[V       T.  r2i-70)    V       T.  r2i7o^  I 
^•h.w.,49,-{    to    >-  **l.w.,49,-^    to    }   I 
i27-60J  l27-60j  J 


or  from  675  to  (1770  -  13-20)  =  450  ft.,  viz.  to  : 


At.  I  V  T.  r2170^     V         T.  r2170^ 

^N9,  (27-60)-j    '^•h.w.,^9J    to    J— ^•l.w.,49,-;    to    ' 


!•—      l.w.,49,-^    to    j- 
J  l27-60j 


A   T. 

-^49,(27-60) 

or  to =  0*667  of  its  first  value. 

6-75 


(9) 


(d.)  That  at  springs  of  75  in  series  Nos.  IV.  and  V.,  for  a  rise  of  the  river  at 
Vercheres  from  21  70  to  2780  =  610  ft.  : 

1.  The  high  water  level  is  elevated  at  Grondines  from   15*35  ft.  to  19*35  ft.  = 
400  feet,  whence : 

V.       T* 

'h.w.,  75,  4*00        A.ARft  /lo^ 

127 -SOj 

2.  The  low  tide  level  is  raised  from  7*95  ft.  to  13*90  ft.  =6*0  ft.  above  datura, 
whence  : 

XT  X. 

Ji,w^,  76.  _         ^;00         ^.Qg3  .jj. 

V.      pi  70)  6*10  ^^ 

R.,i    to    V 
l27*80j 

3.  The  amplitudes  are  diminished  from  : 


At.  a   r. 

^75.  (21  70)     to      -^'75,  (21 '  70).  — 


[V  T.  f2170)       V  T.  f2170)    I 

^•h.w..  75^    to    y  -  ^ -L-w.,  76^    to    \  I 
127*80  j  127*80  J  J 


or  from  15*35  —  7*90  =  7*45  to  19*35  —  13*90  =  5*45  ft.,  viz.  to  : 


A  T. 

^6,  .(21-70)- 


)       V  T.   f 21 70)1 

H.W..  75,-!    to    y  —      'ImW.,  76,-^    to    }  I 

l27*80J  l27*80j  I 


V  T.  r2170 

27*80 


(12) 


-^5,  (21  70) 

or-_2f  —  0*731  of  their  first  value. 
745 

(«.)  That  at  neaps  of  importance,  46,  in  series  Nos.  111.  and  VI.,  the  mean  amplitude 
coefficients  of  which  are  68*00  and  67*13,  and  where  consequently  the  correction  required 
vhen  the  mean  serial  amplitudes  differ  materially  from  each  other  may  also  be  omitted, 
it  is  found  that  for  a  rise  or  a  fall  of  the  river  at  Vercheres  of  9*8  feet,  lietween  the 
elevations  of  21*80  ft.  and  31*60  ft.  above  datum  : 

1.  The  high  water  level  becomes  elevated  or  depressed  at  Grondines  5*35  ft.,  between 
the  elevations  of  14*60  ft.  and  19*95  ft,  whence  : 

^'h.w..  46        ^'^^  _  A      /5  rx 

V       (21-80)    ""  980  ~"  ^'^^^  ^-  (13) 

'».,i    to    } 
131*60  J 

&-9i* 
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tbe  high  tide  level  per  unit  of  tidal  importance  or  theoretical 
tades  correspundinf;  to  ooefficiente  between  49  and  75,  U 
rvUtioni : 


V 

Henoe  the  approximate  value  of        '  " ''•    at  the  highest  spri 


poMible,  during  the  high  water  iteoson   when  the  river  stand 
»l)ove  datum  at  Verch^ree,  are  : 

^^•H.w..  ,       .  ila^  0-545  -L  (118-75)  (0-0002; 

V,  ,     (27-601    tor  , 

{si%o)  »  =  **'^^'*  -  *"-^*  (0  00027) 

Now,  by  drawing  a  right  line  AB  on  diagram  No.  XI^ 
direction  of  the  locus  of  high  tide  levelu  for  the  weekly  series 
during  which  the  St.  Lawrence  fell  at  Verch^rea  only  about  0 
liiM)  Bt  thin  place  was  31  20  ft.,  and  producing  this  line  upw 
(i'twnwardn  to  ordinate  30,  the  intersectiuu  of  AB  with  the  fi 
hf  Bt  a  height  of  23-27  ft.,  and  its  intersection  with  the  latte 
lUtum,  BO  that  we  can  put : 

E.....   ,      .lis  -  23-27ft. 

for     for  /^ 
n..m  \t.    ^   ,8.77  ft. 

The  ri^t  line  AB,  shown  on  the  diagram  (No.  XIX.),  it 
Ktrinly  follow  the  average  or  general  direction  of  the  high  tic 
•if  jiifries  No.  VII.  ;  but  has  a  slightly  greater  inclination  to  tl 
my  having  applied  an  approximate  correction,  owing  to  the  nli 
■Bier  locus  corresponding  to  a  perfectly  uniform  fluvial  d 
rwalted  from  the  continuous,  though  alow,  falling  off  in  the 
fekty  series  in  question.  The  inclination  given  to  AB  is  su 
ran  through  the  intemoction  of  loci  Nns.  VII.  and  VIII.  it 
tide  about  one-quarter  of  the  angular  space  comprised  betweei 
that  during  series  No.  VIIT.,  for  which  the  average  aatronomi 
i»  neady  the  same  as  for  No,  VII.,  viz,  :  73-7,  the  river  fell 
lioMS  as  rapidly  as  during  series  No.  VII. 

If  instead  of  being  31  -20  ft.  above  datum  at  Verchires  tl 
&t  the  greatest  elevation  on  record,  viz.:  at  36-32,  and  if  tnst 
i>ieffii.-ient«  of  amplitude  had  been  82  and  65,  the  summit  of 
mnni  importance  would  have  reached  the  following  elevations, 

£  ,1.  =  23-27  +  (36-32  —  31-20)  (0-5566)  +  | 

r^r         for/ 
•■■'««»  T^    ^  ia.77  +  (35-32  _  3,  20)  (0-5331)  —  I 

The  elevation  of  36-34  above  datum  indicHt«a  the  protwibl 
•pring  tidn  of  the  maximum  importance  of  1 1 6  would  rise  at 
daring  the  season  of  navigation,  and  20'80  the  lowest  point  In 
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fall,  at  low  w&ter  when  the  river  is  at  the  extreme  high 
kree  ;  leaving  out  of  consideratioi)  the  effects  of  Uie  tidtl 
^el  of  the  estuary  as  yvell  as  those  of  persistent  hig^  wuhIe, 
inch  maximum  and  minimum  tides  mav  occur  during  the 
ig  t«  the  tables  of  tidal  coefficients  (centi^mes)  at  the  s^- 
led  aimnally  in  "  La  ConnaisBanoe  des  Temps  "  for  the  19 
ing  which  period  the  moon's  nodes  made  a  complete  revo- 
iportance  that  may  be  expected  to  occur  during  the  luODtb 
icient  of  108  instead  of  1 18. 

8  AB  of  high  tide  lerels  drawn  on  IlL  Na  XIX,  the 
08  tide,  with  the  river  31-20  tt.  above  datum,  at    Ver 

H.W.,  l«   =  22-77  ft.  (23) 

B.,(31'30) 
«  which  springs  can  rise  at  Grondines,   in  May,  or  at  the 
iditions  just  mentioned  is : 

+  (i08-7S)(  +  0-OO02;)i  J36-32— 31-20|=25-6Oft.    (2t) 

le  St.  Lawrence  fluctuated  at  Verch^ree,  on  an  average, 
rS  ft.,  in  weekly  series  of  losing  tides  No.  IV.,  with  a  meu 

een^i-I — —^ — -^  27-70ft.,  above  datum,  in  series  of  gsin- 

!arly  the  same  mean  importance  lis  series  No.  FV.,  viz.:  65'H. 
omical  coefficients  of  tudal  amplitude  varied  between  49  tod 

low  tidelevel  ratio.—    -  ■    -  -    per  unit  of  incresse  or 

•fficient  of  amplitude  was : 

T.  V  T. 

■_i?—       ■-■■■  **■ 

2t7o^_V.     jsi-o^ 

r%o^  'Iffw  I  =0-967-0-966        „,,,^. 

-J  -  jg — ^ .,g =0-00003  (2o) 

low  tide  level  rstio  continues  to  vary,  approximately,  at 
K>0:t  ft.  for  each  unit  of  increase  in  the  tidal  ooefficieots, 
to  30  and  incr««fie  from'  75  to  1 19,  we  have : 


,1;    -  0-966 -(49 -30)  (0-00003)  =  0-9664 
Sis  -^0-967  +  (U8- 75)  (0-00003)  =  09683 

denotes,    in    general,  the  variation  of   the  low  tide 

tuatioQ.  at  ^'ercheree,  about  the  time  the  fresh  water  dis- 
I'hen  those  lidijs  occur,  which  draw  off  the  water  (rf  the 
lie  level,  in  the  locality  under  OMtsidera^n,  whether  »t 
At  taiiiimuui  uMips  of  30. 
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Again,   during  the  intervals   when  the  St.  Lawrence   fluctuated   at    Verch^res, 
on  an  average,  between =  22*05  ft.,  in  series  No.  I  having  a  mean  im- 

portance  of  81-57,  and  ^^'^^^^^'^^  =  31-35  ft.  above  datura,  in  series  No.  VII,  the 

mean  theoretical  importance  of  which  corresponds  to  coefficient  78,  and  when  the  astro- 
nomical coefficients  of  amplitude  varied  between  46  and  107,  the  mean  change  of  the 

'•L.W.,  I  46 
I  to 

low  tide  level  ratio, i_zLl    per  unit  of  increase  or  decrease  in   the  theoretical 

^•r.,]    to    \ 

coefficient  oi  amplitude,  was  : 

V  T.  V  T. 

^  'L.W.,  107 ^•l.w.,46  __ 

\  11} = ^•■•.  m '  "■-  m  -'^,  "■^'- = *  0^,0 

/.«,.^46j  107^46 (27) 

With  the  aid  of  this  equation  we  arrive  at : 
V  Jo     =  0-918  —  (46-30)  (0-00010)  =  0-9160 

— ^**'"  N^  (28) 

V.  r.,(2iso)  lis  =  ^'^24  —  (1 18107)  (000010  =  0-9250 

Fmallj  taking  the  mean  of  (26)  and  (28) : 

^ for^^    =0»*07  (29) 

^•r.,(21.60)  \t. 

is  obtained.  "8   =09466 


If  now  we  produce  down  to  ordinate  30  and  up  to  ordinate  118,  the  line  c  d  drawn 
on  diagram  No.  XIX.,  between  ordinates  86  and  44,  to  indicate  the  general  rate  at  which 
th«  low  tide  locus  was  lowered  at  Grondines,  during  series  No.  IV.  of  losing  tides 
obaerved,  while  the  river  stood  at  an  average  elevation  of  21-80  ft.  at  Verch^res,  with- 
(mt  at  any  time  having  passed  more  than  0*2  ft.  to  either  side  of  the  said  level  and 
when  the  mean  serial  coefficient  of  tidal  importance  was  as  low  as  65*21 — we  find  by 
direct  scale  measurement  of  the  diagram,  that  the  elevations  of  low  water  of  the  tides  of 
minimum  and  maximum  amplitude,  viz.  :  those  corresponding  to  coefficients  and  ordi- 
nates 30  and  118  respectively,  are  : 

^l.w.       ,      ,80    =717  ft. 

for    *<"■  <r 

B.,  (21-80)         >»T^    =8-27  ft. 

But  as  the  mean  theoretical  coefficient  of  weekly  series  of  gaining  or  losing  tides 
which  comprise  springs  of  maximum  astronomical  importance  is  about  82,  instead  of 
^'21,  we  must,  according  to  table  XIV.,  add  about  0*50  ft  to  8*27  ft.,  in  order  to 
urire  at  the  proper  elevation  of  low  water  of  the  tide  of  maximum  amplitude  at  Gron- 
dines,  with  river  21*80  ft.  above  datum  at  Verch^res,  whence: 

E./.u..,      ,       ^^    ^7-17  ft. 
K.,(21  80)  ^^'  <  (30) 

XTo    =-  (8-27  +  0-50)  ---  8-77  ft. 


118 


L 
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At  the  extreme  low  ttta^^  of  the  river,  when  the  water  is  only  20~85  ft.  above 
dfttuui  at  Vervh^rea,  the  elevations  of  the  low  water  levels,  or  trou^s  of  the  said  tidal 
undulatiuns  of  nunimuiu  aiid  niaxinium  importance  are,  therefore  : 

^  i     =-17 -{21-80 -20-85)  (09407)  =6-277  ft. 

^/.  .r,.  for  /  (31) 

«..(»*.)  \t^    ^  g.j-  _  ^21-80  —  20-85)  (0-9466)  =  7-861  ft 

At  the  low  st»se  of  the  river,  21-48  ft,,  or  say  21-50  ft,  above  tUtiun  at  Veroheree,  cor- 
n«s{a,>n4lii))c  vert'  nearly  to  16-0  ft.  on  the  sill  of  old  lock  No.  1,  Lachine  Caosl,  called 
ttbuidani  low  water  ia  this  report,  and  to  which  I  have  Biigge8t«d  all  the  sioundingB 
lihouli)  W  retlured,  the  heights  of  low  water  of  the  same  tides  of  least  and  gr«atest  ou- 
plitmle  are  : 

E./  ^  *»    =7-17-<21-.<0-21-50K0-9407)  =  6-888ft. 

^,|j.  =tir7- (21-80- 21-50)  (0-9466)  =  8486  ft. 

The  lowvst  ^loints  to  whioh  the  tnxigfas  of  ibe  flovial  wares  of  minimum  and  mai 
UHUiu  imponani-v  t-an  dnsrend.  when  the  river  stands  at  the  extreme  high  and  highest 
kutkwu  Maj:^  .4'  S6-$2  ft.  above  datum  at  Vercberes,  has  been  deierrnined  ^)proiJ 
uiateK  as  I'oIimw^  — always,  as  heretoAwv.  iadependendy  of  rariatioas  dne  to  diurnal 
tkUI  iiiT^|utkhite«auti  aboorukal  dootuatiuos  caused  bv  p■^r¥istMtt  high  winds,  etc.— anJ 
ibr  UM^au  v^la^&-i1■ut  ot'  aiuplitu\)e  itf'  tbt-  $en<r«  tif  wtuoti  the  first  mentioaed  tidal  intom- 
ew.vuw  tV-nu."  [virt,  betiix  assuiueil  at  l>-7>  ami  the  mean  ^-oeActent  of  the  swies  of  tides  t" 
whioh  the  v-ther  *ate.  liz.,  chat  <.-t'  maximam  ampii'.uiie  twl>itu:'s.  at  about  82. 

iKirtf^  the  iwv  J>e^*.^t>  »*'  the  hi_"h  witer  seaA>a  Lni-lutled  in  series  Noa,  V  and  VI, 
kr  whti-h  111.^  aiera^  twdiv-ietn*  .l'  sierial  ini^yrua^'v  were.  a«  alrcardy  slated,  6514  and 
•7  13,  »bien  tW  ^.  Lawreii>.v  •^t.,<id  hvtweeu  i7  •'■J  acJ  -ll-^i>  ft.  above  datum  at  Ver- 
chei-et.  ou«l  -.he  ibn>reik-iil  i.-uelEvieuC»  oi  ctiLiJ  amfiittnie  variiMi  between  49  and  75— the 

ifini  cKa!i^v  i.>f  tatii' ,    *■!-•-   ..,.      ^T   tae    j>*    ciiie    lev^l.   per  unit   of   increase   or 


i,iie  1 1  >.  the  Eae  C  D  dra«n 
ite  i>ous  'li  ihif  low  tide  levels 
It  if  amphctnie  ei^Bal  to  7^. 
V-p-hrrw.  irvat  which  it  had 
iiu  .>ielB(.-iMUs  lacraKsed  from 


aoai  maxin 
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E.     .  n^   ^  1607ft. 

^^(31  20)  for   (' 

lis  =  16-87  ft. 
If,  infitead  of  e'tAnditig  31 '20  ft.  abore  datum,  the  rirer  si 
trwne  height  of  3632  ft  at  Verchtres,  and  the  coefficient  of  a' 
iaitead  of  76,  the  elevations  of  the  troughs  of  the  oatd  tides  ol 
uoplitude  would  have  been  at  Grondines  : 

30  =  1607  + (36-32— 31-20)  0-877  +  ('- 
E  for^  V 

c 

Rn&lty,  during  the  time  when  the  8t.  Lawrence  fluctuate 
21-70  and  2780  in  series  of  tides  Nos.  IV  and  V,  the  mean 
amplitude  of  which  are  nearly  equal  to  each  other,  viz.:  65-2 

v....,,S 

r«w  of  cliange  of  ratio    \lb)    for  the  high  tide  level 


t,._     ,.,     V..„s        V, 


_""l2;" 

75  —  49 


no™rv.^re«i_o.656_ 

27-80  J l27«ii       26" 


Whrace  we  deduce,  approximately,  for  values  of  ratio  y — ' 

th*  )tnnt«st  possible  springs,  when  the  river  surface  stands  bel 
•t«ive  datum  at  Verch^res,  and  we  may  a.ssume,  also  for  all  riv 
li«rti21  ; 

V.  ,30   =  0585 -(49  30) (000272)  ^ 
"■*'■' for  / 

B.,121  M)  1,8    ^  0-656  — (118  75)  (0-00272)  -- 

A|^,  with  river  fluctuations  at  Verchferea,  between  218 

N**!.  Ill  and  IV,  having  also  nearly  ei]ual  mean  theoretical  ( 

^:  68-00  and  67-13,  respectively,  and  where,  consequently,  n< 

ibi*  oanneclion,  we  have  for  Grondines  : 

V  T.  V  T. 

"-.,«/    •■■■ua.}    •"■ur«l '     «r 


Heoiw  we  may  put ; 


0-546-(46— 30)  (0-00146)  =  O-Ri 
=  0-625-(118^107)  (000146  =0 
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3  +  0-5-i5fi4  =  0-52;9*. 


W*0-6.M06  =  OTliOl. 

30  and  ap  to  onlinatv  118.  the  line  ^Th  dram  uo 
e  39  Mad  Iirutindkstr.  ingenend,  tbetocnaafhi^ 
«  of  {mninx  *im1  ksinx  tides  Noe.  I  uid  11  vbiir 
ii.ini.rfei  10  ft.  at  V«f^)i^nH.  we  findby  actMlsaV 
Ml  iIm  rlrvauMK  <if  hirii  «»wr  ot  the  imp  ti^  •'^ 
^  irf  BaxiMKM  aMpfitade  «iv.  under  nicb  cirrmt' 

■I       V>  =  -'-':*^ 

jbIt  »h«mt  «3..  the  level  of  14  '^J 


I  iaportinc*  ITT  I 
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Notwithstanding  the  fact  that  the  loei  of  the  summits  and  troughs  of  a  seri^  of 
fluvial  undulations  occupy,  as  a  rule,  higher  or  lower  positions,  according  as  the  average 
coeflicient  of  amplitude  corresponding  to  the  said  series  is  greater  or  smaller*  yet  in  the 
cases  of  the  Graving  Dock,  St.  Nicholas  and  PointePlaton — owing  to  exceptional  pertnr 
bations  in  the  normal  successions  of  tide  waves  Nos.  III.  and  IV. — the  low  water  curves? 
or  Idci  of  losing  fluvial  series  No.  IV.,  as  approximately  drawn  on  diagram  Nos.  XTI., 
XVII.  and  XVIII.  come  to  occupy,  on  the  whole,  more  elevated  positions  than  the  cor 
responding  curves  of  gaining  series  No.  III.,  although  the  tides  forming  this  last  series 
have  a  greater  importance  than  those  of  No.  IV.,  in  the  ratio  of  68  to  65. 

Again,  during  the  high  water  season,  the  fluvial  discharge,  seldom  if  ever,  reuiauis 
uniform  sufliciently  long  to  permit  of  the  St.  Lawrence  assuming  a  permanent  or  settlra 
condition,  all  the  way,  say  from  Lake  St.  Peter  or  Vercheres,  to  Quebec,  which  gives  rise 
to  many  irregular  fluctuations  on  various  stretches  of  the  upper  portion  of  the  estuarv. 

For  these  and  other  cognate  reasons,  it  became  necessary  not  only  to  substitute,  as 
indicated  in  diagrams  Nos.  VI.,  VII.,  VIII.,  and  XVI.,XVII.  and  XVIII.,  for  the  original 
low  water  lines  or  loci  of  the  three  stations  mentioned,  viz. :  those  of  the  Graving  Dock, 
St.  Nicholas  and  Pointe  Platon,  amended  ones  more  nearly  in  accord  with  the  altemi 
conditions  of  the  estuary,  when  in  a  quasi  permanent  or  settled  state,  over  its  whok 
length,  as  regards  the  effects  of  the  fluvial  discharge  on  the  water  level ;  but  also  to 
de\'iate  slightly  from  loci  actually  determined  in  other  cases,  according  to  the  particular 
circumstances  under  which  these  curves  were  obtained — the  whole  with  a  view  of  »rri\- 
ing  at  the  above  proper  values  of  relations  Nos.  8,  9,  11  and  1 2  with  the  estuary  in  the 
settled  or  permanent  condition  referred  to  and  corresponding  rational  water  levels. 

The  results  given  in  the  last  table  I  believe  to  be  as  accurate  as  a* single  years 
reliable  high  and  low  water  gauging  will  permit  of  arriving  at,  there  is  no  doubt,  how- 
ever, that  more  positive  and  precise  data  would  be  secured  if  complete  series  of  tidal 
observations  and  simultaneous  river  gaugings,  such  as  those  made  in  1887-88,  were  made 
for  several  years  in  succession. 

As  during  the  low  water  season,  the  fresh  water  discharge  remains  often  nearly 
uniform  for  a  week  at  a  time  or  even  longer,  the  relative  positions  of  the  high  and  low 
water  levels  which  obtain  every  year  at  such  time,  will  generally  differ  but  little  from 
those  above  determined,  especially  in  calm  weather  and  When  the  moon  is  near  tbr 
equator ;  but  the  case  is  very  different  at  the  high  water  season  or  at  any  other  time 
when  the  fluvial  discharge  varies  rapidly.  If  the  river  is  rising  the  slopes  will,  of  courv 
be,  on  the  whole,  steeper  and  when  falling  flatter,  than  that  corresponding  to  a  perman- 
ent flow  ;  the  height  of  the  river  at  Vercheres  being  the  same  in  the  three  cases. 

The  figures  in  Table  XV.  indicate,  as  they  should  do,  that  proceeding  from  ChMc 
plain  down  stream : 

1.  The  change  of  level  which  takes  place  in  the  estuary  per  foot  of  elevation  *^ 
depression  of  the  river  at  Vercheres,  decreases  continuously  until,  at  Quebec,  it  is  reduc^ 
to  from  0'18  ft.  to  0*30  ft.,  according  to  the  state  of  the  tide. 

2.  The  tidal  amplitudes  and  ranges  are  affected  less  and  less  by  the  fresh  wat<*r 
discharge;  being  reduced  during  a  rise  of  10  ft.  in  the  river  at  Vercheres,  in  roowl 
figures,  by  as  much  as  0*66  of  their  first  values  at  Champlain  and  only  by  0*04  at  Quebec. 

3.  At  high  tide,  the  level  of  the  water  is  invariably  less  affected  by  variations  iii 
the  fresh  water  discharge,  than  at  low  tide. 

4.  The  estuary  may  descend  lower  at  neaps  than  at  springs,  as  far  down  as  say  St*i- 
Croix,  a  point  between  Pointe  Platon  and  St.  Nicholas  ;  thence  eastward,  at  low  wftt^ 
of  springs  of  maximum  importance,  the  estuary  is  always  drawn  down  to  a  lower  \e\A 
than  at  neaps  of  minimum  importance ;  the  fluvial  discharge  and  height  of  river  at 
Vercheres  being  supposed  to  be  the  same  in  both  cases. 

In  order  to  determine  the  highest  point  to  which  the  tide  water  is  likely  to  ri&e, 
and  the  lowest  to  which  it  may  fall,  in  ordinary  weather,  during  the  season  of  naviga- 
tion, we  have  yet  to  take  into  consideration  the  effects  produced  in  the  estuary  by  th« 
diurnal  inequalities  of  the  tide  waves.  These  inequalities  are,  as  well  known,  greatest 
along  the  sea-coast  in  the  tides  that  are  due  to  the  attraction  of  the  sun  and  moon  when 
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the  declination  of  the  latter  is  a  maximum,  and  the  said  inequalities  disappear  in  those 
tid«s  which  are  believed  to  be  due  to  the  attractions  of  the  same  heavenly  bodies  when 
the  moon  crosses  the  equator.  It  must  be  remembered  the  particular  tides  here  re- 
ferred to  are  felt  at  Quebec,  in  common  with  all  others,  forty -eight  hours  after  the  times 
when  the  said  heavenly  bodies  occupied  the  positions  to  which  they  (the  tides)  correspond. 
Some  idea  may  be  formed  of  the  relative  importance  of  the  variations  in  the  water 
level  at  the  various  tide  stations  due  to  this  cause,  by  glancing  over  the  following  list 
of  maximum  inequalities  in  the  high  and  low  water  leveb,  as  observed  and  recorded 
daring  the  low  water  season  of  1887  and  tlie  high  water  season  of  1888. 

TABLE  XVI. 


Maximum  diurnal  tidal  Maximum  diurnal  tidal 

differences  observed  in  high      differences  observed  in  low 

water  levels.  water  levels. 


Tide  Staticins. 


At  low 

stage  of  rfver 

in  1887. 

(Senesll.) 


Feet. 


A  ♦  u;»u  At  low 

«t.ioflLr    Stage  of  river 

ST  1^8  ^«  1^- 

(Series  VIII.)  <SenesII^ni. 


Lr»i»  Graving  Dock . . 

Cbaudiere 

St  Nicholas 

Pmote  Platon 

f>ruodinen 

Ht.  Jean  des  Chaillons 

fistisran 

ChstDplain 


4 

4 

3 

3 

2 

2 

2 
o 


366 
•040 
910 
605 
918 
669 
346 
-268 


Feet. 


Feet. 


3 
3 
3 
2 
2 
1 
1 
0 


840 

•260 

140 

420 
930 
266 
960 


450 
410 
380 
035 
197 
•318 
100 
160 


At  high 

stage  of  river 

1111888. 

(Series  v..  VI. 

and' 
¥i 

V^Itl.) 

jet. 

1 

540 

1 

400 

1 

370 

0 

995 

0 

600 

0 

610 

0 

606 

0 

560 

The  above  differences  do  not,  however,  represent  the  true  inequalities  in  the  heights 
of  the  Aummits  of  tide  waves  of  equal  astronomical  importance  above,  or  the  depths  of 
tb«  troughs  of  such  undulations  below  a  mean  tide  level  situated  at  a  sensibly  constant 
elevmtion,  Thej  are  alternately  too  large  or  too  small,  owing  to  (l)the  variation  in 
mean  importance  of  every  pair  of  consecutive  tides,  (2)  the  rise  or  fall  of  the  mean  tide 
level  in  passing  from  a  series  of  gaining  to  one  of  losing  tides,  or  vice  versa ;  such 
difftfrenees  are  also  often  affected  by  local  disturbances  of  the  normal  or  regular  fluc- 
tuations of  the  estuary,  more  especially  the  diurnal  low  water  differences. 

The  maximum  corresponding  differences  of  height  in  high  water  and  low  water 
if  Tela  of  series  Nos.  II.  and  VIII.  of  tides,  observed  in  1887  and  1888,  may  be  assumed 
Co  have  the  following  values,  after  being  corrected  so  as  to  eliminate  approximately,  in 
•«rh  case,  errors  arising  from  the  effects  of  decreasing  or  increasing  astronomical  tides 
oa  the  general  level  of  the  St.  Lawrence,  and  also  for  any  small  errors  due  to  rapid 
flacioations  of  the  river  at  Verch^res,  and  to  local  causes  of  disturbance  of  the  normal 
kvel  of  the  estuary. 
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TABLE  XVII. 


Corrected  miuciinum  Corrected  majamam 

dionuU  lanar  tidal  ineqiuJitiee  diunAl  Innar  tidal  inmiulitw 

in  high  water  leveU.  in  low  water  levdA. 


Tide  SUtiona. 


Levis  Graring  Dock.  . 

Chaudi^ 

St.  Nicholas 

I\)inte  Platoo. 

GrotMliDes 

St.  Jean  des  Chaillons 

BatiHcan     

Champlain 


At  low 

At  high 

At  low 

At  high 

stage  of  river 

stage  of  river 

stage  of  river 

[  stage  of  river 

in  October, 

in  May, 

in  October, 

in  May, 

1887. 

1889. 

1887. 

188& 

(Series  n.) 

(Series  \ail.) 

(Series  II.) 
Feet. 

(Scries  Vni) 

i 

Feet. 

Feet. 

* 

Feet. 

3  80 

280 

1  56 

1  52 

3  56 

2  76 

1-48 

1  45 

3  36 

2  70 

1  40 

1  35 

3  10 

2  50 

1  20 

1  10 

2  50 

2  10 

0  90 

065 

2  30 

1  66 

0  80 

056 

1  S6 

1  00 

0  73 

045 

1  85 

0  75 

<^70 

030 

The  greatest  diunud  differences  in  the  high  and  low  tide  levels  were  found  U> 
obtain  generally  from  one  day  ahead  of,  to  one  to  three  days  subsequent  to  the  time 
when  the  moon's  declination  was  a  maximum. 

Being  apprehensive  that  the  differences,  as  above  corrected,  might  prove  to  be  an 
excessive  estimate  of  the  probable  normal  maximum  diurnal  inequalities  for  ordinary 
high  and  low  wat-er  seasons,  viz.,  of  the  tidal  inequalities  disassociated  from  the  ^[ect£ 
of  high  winds  at  sea,  sudden  changes  in  the  atmospheric  pressure,  and  irregular  local 
variations  in  the  fresh  water  supply,  I  computed  also  the  average  of  the  difierences 
which  obtained  every  day  at  each  station,  during  four  consecutive  series  of  gaining  and 
losing  tides,  so  as  to  take  in  a  whole  lunar  month  in  each  season. 

This  permit teil  of  dispensing  altogether  with  the  corrections  otherwise  required  as 
above  described,  as  the  excesses  In  the  observed  diffi?rences  of  height  between  the  two 
wave  summits  and  the  two  wave  troughs  of  a  tide  day,  respectively,  over  the  correspond- 
ing tidal  inequalities  s«.>lely  due  to  astronomical  causes  which  arise  &oai  a  varying  mean 
tide  level,  the  continuous  gradual  increase  or  decrease  of  the  mean  theoretical  importance 
of  the  tides  and  changt»s  in  the  fn*>h  water  discharge,  may  be  considered  to  be  aboat 
balanced  by  corres^K»ndiug  detioieucies  ;    these  average  differences  are  as  follows  : — 

TABLE  XVIII. 


Tult'  StutioiLv 


Le\iM  Uiu\aig  LVvk.. 

Chaudunv . . 

St.  Nicholas. 

Point**  l*l»U>u 

Uruudiut* 

St.  Jean  lii*  OhailKow. 

Batiscau 

Champlain    


Average 

liitimal  liiiferences 

(>b»>erve<i  in 
hit^h  water  lev»»Ia, 


Average 
dinrnAl  diiference* 

observed  in 
lov  water  levek^ 


At                    At                    At  At 

low  >ta«c^  oi  high  <<tage  of  low  stage  of  h^^  stage  of 

rtvr-r                rivHT                river  river 

«{ur«r));  \\txiAr  diirtng  Itmar  during  hmar  during  loiur 

moil  en.            T»ontfa«            month,  month, 

*  Vr,   V2  to      Mav  5  to       Oct  12  to  May  5  to 

Noi..  10.          -liine  3,          Nov.  1*X»  June  3, 

iNs;.               iHj^s.               l:SC-  1888. 


't*  c. 

y^t. 

Feet 

FteL 

L  fv<7 

I  7i»l 

U>^ 

0  436 

I    4lri 

I  ♦i42 

0  46d 

03fi2 

1   'I^i 

I  5M 

t>  +*) 

0346 

1   '^i 

I  :>4<i 

0  408 

0237 

1   MH 

1  127 

0  390    1 

0  170 

It   Hri 

0  mo 

»>  271 

0  160 

0  ;io 

0  :j4Mi 

0  214 

0  155 

t)  «►«* 

0  3ao 

0  312 

1 

0130 
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It  is  evident  from  these  figures  that  most  of  the  amended  maximum  differences  are 
mnch  in  excess  of  double  the  average  observed  ones,  and,  perhaps,  rather  on  the  large 
tode  than  otherwise.  But  as  these  maximum  inequalities  obtained  in  the  fall  of  1887  and 
the  spring  of  1888  under  apparently  no  extraordinary  circumstances,  it  is  not  improbable 
that  equally  large  differences  may  obtain  in  any  year  at  the  low  and  high  stages  of  the 
river,  respectively  21-50  and  36*32  ft.  above  datum  at  Verch^res.  I  have,  therefore, 
ooncluded,  in  order  to  be  on  the  safe  side,  to  place  the  water  line  for  the  reduction  of 
soundings,  lower  at  each  station  than  the  mean  low  tide  level  corresponding  to  the 
lowest  neaps — or  that  of  the  highest  springs  where  these  descend  below  the  neaps — 
by  one-half  the  corresponding  .corrected  maximum  diurnal  inequalities  as  above  de- 
duced from  the  low'  water  gaugings  of  1887,  instead  of  only  by  a  depth  equal  to  the 
average  diurnal  inequality. 

By  substracting  one-half  the  amended    maximum  low  water  inequalities  from  ele- 


T. 


for  118  of  the  mean  low  water  levels  at  lowest 


vat  ions  :  El.w.  for    30  and  Ei^w. 

r.,  {il'6(J)  n,  {tl'50) 

neaps  and  highest  springs  with  the  river  at  21*50  ft.  above  datum  at  Verch^res,  we  find 

the  lowest  elevations :  "lw.  for  30  and     "^^v.  _   for    us  to  which  the  estuary 

r.,  {21,50)   •  n,  (nW)  -^ 

may  descend  at  each  station  below  Three  Rivers,  under  the  ordinary  conditions  of   wind 

and  weather  described  to  be  as  follows  : — 


TABLE  XIX. 


r.,tSl'Jlf)  <    T._ 
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Taking  the  diurnal  inequalities  observed  in  1887  and  1888  at  the  gauging  stations 
above  Three  Rivers,  as  a  basis  of  computation,  the  maximum  diurnal  inequalities  in  the 
elevations  of  the  low  tide  levels  during  the  low  water  season  at  the  said  stations  have 
been  estimated  as  shown  hereunder,  and  the  corresponding  elevations  of  the  lowest 
wmter  at  minimum  neaps  (30)  and  maximum  springs  (118),  with  the  river  surface  16*0  ft. 
orer  sill  old  lock  No.  1,  Lachine  Canal,  or  27*54  ft.  above  datum  at  the  said  lock  in  both 


cases,  vix.  : 

r..  (*/•*?) 


for 


T. 

30 


and      ^f'  ^' 

r„  (il'oO) 


for 


T. 
118 


have     also    been    approximately 


determined.     (See  Table  XX. ) 
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M  per  table  XVII.,  to  the  corresponding  value  of*^*-«"-  for  lis    as  per  (43)  Table 

0 

No.  XV.,  and  deducting  the  said  simi-inequality  from     ^^h,w.  for  30 ;    the   results 

being  as  follows  : — 

TABLE  XXI.  V 
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18-695 


18-951 
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19-312 


With  a  view  of  arriving  at  the  absolute  maximum  and  minimum  elevations  of  the 
eBtuary,  at  high  and  low  tide  respectively,  there  remain  yet  to  be  determined  the 
greatest  possible  deviations  from  the  mean  elevations  of  the  normal  low  and  high  tide 
Wfls,  which  are  due  to  diurnal  inequalities  in  the  tides,  the  effects  of  persistent  high 
euterly  and  westerly  winds  and  changes  in  the  atmospheric  pressure.  These  effects 
fa4?e  to  be  considered  jointly  in  connection  with  the  diurnal  tidal  inequalities,  there 
linng  no  means,  with  the  data  available,  as  far  as  I  can  make  out,  for  disassociating  one 
kind  of  disturbance  from  the  other,  or  either  from  the  diurnal  tidal  inequalities  which 
Aiiie  from  the  inclination  of  the  plane  of  the  moon's  orbit  to  the  celestial  equator. 

The  following  is  a  list  of  the  greatest  diurnal  differences  which  obtained  at  Quebec 
ander  varying  conditions  in  1876  and  1882,  according  to  the  tide  gauge  registers  which 
were  kept  under  my  direction  during  the  said  years  : — 
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greater  importance  than  those  due  to  the  varying  attraction  of  the  moon  from  morning 
to  evening  and  vice  versa,  when  she  is  at  her  greatest  distance  noi*th  or  south  of  the 
equator,  that  is  to  say«  when  her  declination  is  a  maximum.  2.  That  the  high  tide 
levels  are  raised  by  easterly  gales  and  depressed  by  westerly  ones  to  a  much  greater 
extent  than  the  low  tide  levels,  the  maximum  daily  difference  which  obtained  while  the 
former  were  blowing,  being  inclusive  of  tidal  inequalities,  5*90  ft.  and  with  the  latter 
3-80  ft. 

It  is  true  these,  the  greater  of  the  total  diurnal  inequalities  here  referred  to,  were 
oBserved  during  the  winter  months  of  1876  ;  but  we  shall  see  presently  that  on  5th  and 
6th  November,  1884,  the  summit  of  the  fluvial  wave  was  elevated  even  more  above  its 
normal  height  by  a  north-easterly  storm  than  it  was  raised  or  depressed  respectively  by 
the  most  violent  and  persistent  easterly  or  westerly  winds  experienced  at  Quebec,  during 
the  winter  season  of  1876.  Furthermore,  the  trough  of  the  fluvial  undulation  was  also 
depressed  considerably  below  its  normal  level  on  Wednesday,  the  7th  of  November,  1877, 
yet  not  so  much  as  on  Friday,  the  25th  of  February,  1876. 

Being  unable  to  deduce  directly  from  the  data  available  the  diurnal  inequalities 
which  actually  obtained  in  either  the  elevations  of  the  high  or  those  of  the  low  water 
marks  of  the  dates  last  mentioned,  I  estimated  the  effects  of  the  storms,  etc.  :  on  the 
normal  high  and  low  water  levels,  as  explained  hereunder. 

On  the  7th  of  September,  1881,  I  was  informed  by  the  late  Woodfoixl  Pilkington, 
Esq.,  M.I.C.E.,who  was  then  resident  engineer  of  the  new  Quebec  Harbour  improvements 
and  Levis  Graving  Dock,  that  the  lowest  water  observed  by  him  at  Quebec  occurred  on 
Wednesday  7th  November,  1877,  when  the  estuary  sank  at  low  tide  to  2  ft.  2  in.,  or  say 
218  ft.  l)elow  the  0  of  the  Quebec  Harbour  Commissioners'  gauge  on  the  south-east  side 
of  their  Pointe-i^Carcy  wharf,  which  corresponds  to  an  elevation  of  (2-1 8 -i- 0*02)  =  2*20 
ft  below  datum.  This  great  depression  of  the  8t.  Lawrence  estuary  was  caused  by  a 
spring  tide  wave  accompairied  by  fresh  south-westerly  winds,  the  importance  of  which 
corresponds  to  a  theoretical  tidal  coefficient  of  94,'  viz. :  one  day  previous  to  the  moon's  S. 
declination  reaching  a  maximum  value  equal  to  27*  50'  26",  and  two  days  after  new  moon, 
while  the  river  stood  at  Sorel  about  20ft.-2in.  over  the  zero  of  the  Montreal  Harbour  Com- 
missioners' gauge  of  the  same  place.  This  height  of  20ft.-2in.  corresponds  to  an  elevation 
of  (20-166 +  0-05)  =  20-216  ft,  or  say  20-2  ft.  above  datum,  being  (2020  -  18-35)  =  1-85 
ft.  above  the  extreme  low  stage  of  the  river  when  its  surface  stands  20*85  ft.  above 
datum  at  Verch^res  and  15*5  ft.  over  the  sill  of  lock  No.  1  at  the  foot  of  the  Lachine 
Canal,  and  (2020  -  19*00)  =  12  ft.  above  the  standard  low  water  which  corresponds  U) 
a  river  surface,  21-50  ft.  above  datum  at  Vercheres  and  16*0  ft.  over  the  lock  sill  just 
mentioned. 

As  no  tidal  observations  were  made  by  Mr.  Pilkington  at  night,  the  very  low  water 
level  observed  by  him,  Wednesday,  7th  November,  1877,  probably  obtained,  say  at  about 
3.10  p.m.  and  the  succeeding  high  water  in  the  vicinity  of  8  p.nu  We  know  moreover, 
that  in  October  and  November  the  most  important  spring  floods  take  place  in  the  after- 
noon or  evening,  that  is  to  say,  in  normal  conditions  as  regards  wind  and  weather,  the 
estuary  rises  to  a  greater  elevation  in  the  evening  at  high  water  springs  than  it  does  in 
the  forenoon.  Under  ordinary  circumstances  the  elevation  of  the  8  o'clock  p.m.  high 
water  would  therefore  have  been  greater  than  the  elevation  of  the  7.30  a.m.  high  water 
on  7th  November,  1877.  Now  the  depth  of  the  fluvial  wave  trough  below  the  mean 
]e\^\  of  the  estuary  is  always,  in  a  measure,  proportional  to  the  height  of  the  tidal  intum- 
eaoenoe  which  immediately  precedes  it  above  the  same  level,  hence  the  elevation  of  the 
\ijfw  water  of  3.10  p.m.  in  question  must  have  l)een  greater  than  that  of  either  of  the  ad- 
jacent low  tide  levels,  viz.  :  by  about  0*4  ft.  or  0*5  ft.  ;  judging  by  the  inequalities  of 
Mxne  tides  that  were  observed  during  October  and  November,  1887,  when  the  weather 
was  comparatively  calm  and  the  position  of  the  moon,  in  reference  to  the  equat4ir,  some- 
what similar  to  that  occupied  by  her,  7th  November,  1877. 

The  elevation  of  one  or  the  other  of  the  low  tide  levels  last  mentioned,  viz.  :  the 
lowest  that  obtained  at  new  moon  in  November  1877,  was  therefore  probably  as  low  as 
—  (2*2  +  0*4)  =  —  2-6  ft.  if  not  lower ;  the  river  surface  being  20*2  ft.  al)ove  datum 
at  Sorel,  and  22*7  ft.  at  Vercheres. 
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Again,  according  to  the  approximate  rectilinear  locus  ft  U  of  low  tide  levels  shown 
on  diagram  No.  XVI.,  the  trough  of  a  94  tide  descends  to  nearly— 060  ft.  with  a  fluvial 
discharge  corresponding  to  an  average  water  level  of  2 1  -80  at  Verch^res,  and  according  to 
relation  (17)  page  132,  a  variation  of  1  foot  in  this  level  at  the  ordinary  low  fall  stage  of 
the  i't.  Lawrence,  produces  a  corresponding  change  of  about  0*27  ft.  in  the  low  tide  level 
at  Quebec.  Hence,  for  a  river  level  of  22'7  ft.  at  Verch^res  the  elevation  of  the  nomuU. 
mean  low  water  level  of  7th  November,  1877,  at  Quebec,  is  found  to  to  be  equal  to  :  — 
(O-eOft.  —  024  ft.)  =  — 0-36  ft. ;  and  allowing  042  ft.  for  the  diurnal  lunar  jp- 
equality,  —  0-57  ft.  is  arrived  at  for  the  elevation  of  the  deepest  and  —  015  ft.  below 
datum  for  that  of  the  shallowest  trough  of  the  waves  pi-opagated  up  the  St.  Lawrence 
past  Quebec,  on  the  dat«  mentioned,  whence  the  lowering  of  the  estuary  on  this  day  at 
low  tide,  directly  attributable  to  the  prevalence  of  westerly  winds,  is  deduced  to  be  — 
(22  —015)  =  2-05  ft. 

I  am  not  in  a  position  to  determine  in  a  similar  manner,  the  effects  of  high  winds 
on  the  low  tide  level  of  the  estuary  at  the  low  stage  of  the  river  in  the  fall,  at  points 
above  Quebec.  I  believe,  however,  we  may  assume,  in  the  absence  of  more  precise  in- 
formation and  without  risk  of  erring  very  much  either  way,  that  the  total  depression  of 
the  trough  of  the  mean  fluvial  wave  and  the  total  elevation  of  t^e  crest  of  the  latter  due 
to  diurnal  lunar  tidal  inequalities,  high  winds  and  changes  in  the  pressure  of  the  atmoA- 
phere  combined,  vary  from  one  station  to  another,  approximately  in  the  same  respective 
ratios,  as  the  correct«d  maximum  diurnal  differences  which  have  been  deduced  for  the 
same  statiuns,  from  the  aeries  of  tidal  observations  mode  during  the  low  wat«r  season  of 
1887  and  during  the  high  water  season  of  1888.     {See  Table  XVII.  of  this  report.) 

Judging  by  several  years  of  meteorological  records  I  have  examined,  it  does  not  ap- 
pear unreasonable  to  suppose  that  westerly  gales  nearly  oe  severe  ati  that  experi- 
enced in  November,  1877,  might  prevail  in  the  Lower  St.  liwrence  about  the  time  of 
neaps  as  well  as  at  the  time  of  spring  tides  during  the  low  water  season.  Henoe,  the 
same  as  for  the  locus  of  the  lowest  troughs  of  the  undulations  propagated  up  the  St. 
Lawrence  when  the  stream  is  in  a  normal  state  with  a  minimum  discharge,  the  water 
line  of  absolute  minimum  elevation  will  obtain  : 

(a.)  From  Quebec  up  to  a  point  beyond  St.  Nicholas  and  east  of  Point*  Platon,  in 
the  event  of  a  spring  tide  corresponding  to  maximum  theoretical  coefScient  118  and 
accompanied  by  violent  gales  occurring,  say  towards  the  end  of  October  (as  in  October, 
1887),  about  two  days  after  the  moon's  declination  is  a  maximum  ;  the  river  proper 
being  at  the  extreme  low  stage  when  the  water  surface  is  3085  ft.  above  datum  at 
Ve  rehires. 

(6.)  At  all  places  to  the  westward  of  the  point  in  the  vicinity  of  Pointe  Platon  just 
referred  to,  in  the  event  of  a  neap  tide  corresponding  to  minimum  theoretical  coefficient 
30  and  accompanied  by  heavy  westerly  gales,  occurring  also  in  the  fall  of  the  year,  some 
two  days  after  the' moon's  declination  is  a  maximum  ;  the  river  being  at  the  minimam 
elevation  of  20'85  ft.  at  Verch^res,  which,  as  already  stated,  corresponds  to  elevation 
18-35  ft  at  Sorel,  and  to  a  depth  of  15-4  ft.  on  the  sill  of  old  lock  No.  1,  foot  of  La«bine 
Canal. 

T. 

E  y  ^^ 

The  probable  absolute    minimum  elevation       ^'"/jogfii    ^'"'       """^     °^    "**    water 

'■■•"■  \    T 


level  of  the  estuary  at  each  station  up  to  Three  Rivers,  corresponding  to  minimum  neape 
and  maximum  springs,  has  been  computed  on  the  above  bosis,  as  shown  hereunder,  with 
the  aid  of  the  elevations  of  mean  low  tide,  for  a  mean  fluvial  level  of  2085  ft.  at  Ver- 
ch^res  at  neaps  of  30  and  springs  118  previously  established,  viz.  : 

T. 

F,  /  ^^ 

r'  mm      ^"^       *"^       '^  ^^  relation  No.  (31)  page  136   and  by  using  the    cor- 
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rectod  maximum  lunar  diurnal  inequalities  contained  in  Table  No.  XVII.  in  connection 
vith  neape  as  well  as  springs. 

For  determining  the  absolute  minimum  elevation  at  Three  Rivers  and  stations  to 
the  westward,  the  data  contained  in  Table  XX.  were  directly  utilized. 

TABLE  XXIII. 

Feet 
above  datum. 

T  1  65    2  06  X   1  56 

,     .    ,,       .     E     •     I         r     v^  30  =      0  473    -    "2-+         IT55   "     =-   2  357 

Dock.  r..(20(«)        \jT^=-1096    -    f-^^+^J^JLL*    =  _   3929 

-  1  40    206   X   1  40 

^.v...        E     •     ,        ,    /'«)=      0-897    -       2+^56      -     =-1664 
in.  >icbuia«  .-'-^  roin.  1.  w.  for<  iin    oar   ^   1-40 

r,.(20S5)       \jT.^=-^240    -    L^^?A^^    =>    2  791 

T  1  20    2  06  X   1  20 

Prjiate  Pkton.-CJ  min  J.  w  for /^  120    2  05  x   1  20  ^  ^, 

r.,  (20  85)        \^g  =      3  081    -    ~^-^ j^,^ =+    0  894 


T. 


0  90    2  05   X   0  90 


._.•             E     •     I        .     >^  30  =  0-277    -    -2"^        r55           =+    4  037 

<>raadiiie«....^m]n.  U  w.  for/  0  90    2  05   x   0  90 

r..(20  85)       Nij^g=      7  861 ^  + p^^ =+    6221 

«  0  80    2  06   X   0  80 

TP  ^30=      8^75    -    -r**"     '  16^ =+    7  117 

St.   Jfan    dee*-*  mm.  1.  w.  for/  0^    2  06   x  0  80 

rbaOlooa.  r.,  (20  86)        \iT*8=     ^0  376    —    ~~+     ~l^ "=  ^    8^*" 

-  0  73    2  a5   X   0  73 

lu^             E     •     I        ,      ^3<i=  12  289    -    -2-^         156            =  +  10  878 

B*t»can ^  min.  I.  w.  for  ^  0  73    2  06  x   0  73 

r.,(2085)       N».,|8=     13  684    -     -y-  +  — 155 =+12  363 

-  0  70    206   X   0  70 

rn-    ^-         E     •     I        ,       /^=  ^^^    -     ~2"^    ~~r^~~     =+12  025 

(lanplain  ...-^mui.  I.  w.  for  /    _  0  70    2  05   x   0  70 

r..(20  85)        \i^g=     H718    -    -2    + ^j.^^  =-f  13-443 


J.  2  06x0  501            ..  -.« 

■p                           JIS0=  10060  -  (21  50-20-86=0  66)  +  — Y 55— j-  +  "  74» 

QDoK'aLaiid-Ci  min.  1.  w.  for/*^  206  x  0  60  1 

»Dg,Three      r.,  (20  85)       \  Ju  =  17  410  -  (21  50  -  20  85=0  65) +=-Y7jnr^  }=  ^  10  099 

Ri%cr«.                                            118  *  **       -^ 


«  0  65  +  2  05  X   0  44 

•p                            -J=  16  170    -                      155            =+14  938 

PwiSLFrMi-^min.  L  w.  for'^  0  66  +  2  05  x  0  44             ,«  «^ 

«.                      r..  (20-85)       NkjT.g=  17-440    -               -    "^  55^     =+10208 

»  0  65  +  2  05   X   0  30 

^^  E     .     1         .     /  30  =^     ^^"^    -  I'^^JT—      =  +  17«» 

Scm -*-*  mm.  1.  w.  for  c  0-65  +  205   x   030 

r..(20  86)       \^T.^=  20  080    -    "  **^^^^^^,^^-^     =+19  033 

-.  0-65^2  05   X   0  26 

^^ E     -      ,         ,     ^  30  =  19  8^    -                       1  55            =  +  1«  »46 

ra>tn<nfar...^mtn.  L  w.  for/  0-65  +  205   a   0  26 

r.  (20-86)       \i^-g=     24  860    -  p^  —      =^19-866 
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TABLE  XXlll.— Continued, 


Feet 
above  dfttum. 


Verch^pea 


^=     21 


,  ^  min.  L  w.  for  ^/ 

r.,  (20-85)       \i^g=     22 


T. 

E^  3Q  =     25 
..^we»»» min.  1.  w.  for 

r.,  (20-86)       Nkj'Jg=     25 


T. 


27 
27 


420    -    0  65^2  05x0  16     ^  ^  ^.^ 

1-55 
170 •_    0  65+205  X  0-16    ^  +^308 

1-56 

0  66  +  206   X   0  04 
180    —  1:55 =  +  24  480 

.^           0-65+2-05  X  0-04  „,  „^ 

680    —  pgg =  +  24-880 

0  58+2  05  X  000 
1  56 


540 
740 


=  +  26-960 


J^Iontreal,  foot-^  min.  1.  w.  for  /^ 
of     Lachine      r.,  (20  86)        \  ,To  = 
Canal.  11^ 

The  highest  tides  that  have  asceuded  the  St.  Lawrence,  within  the  recollection  of 
the  oldest  inhabitants  of  Quebec  city,  are  the  evening  tide  of  Wednesday,  5th  Novem- 
ber, 1884,  and  that  of  the  following  morning.  These  tides  corresponded  to  the  syzygy 
of  3rd  November  at  full  moon,  when  she  was  from  IS**  to  16*  north  of  the  equator ;  her 
declination  being  thus  within  5i**  to  2^  of  its  nearest  maximum,  "viz.  :  18*  -  25',  which 
she  reached  on  Thursday,  6th  November,  at  about  1 1  a.m.  Moreover,  the  evening  tide 
of  5th  November  was  the  most  important  of  the  two  tides  in  question,  having  for  theo- 
retical coefficient  108,  and  the  depth  on  the  sill  of  old  lock  No.  1,  Lachine  Canal,  was 
17*6  ft.,  which  corresponds  to  a  river  level  of  23*25  ft.  nearly  above  datum  at  Vercheres. 

In  telegraphic  despatches  dated  Father  Point  and  River  du  Loup  (Fraserville),  5th 
November,  and  which  were  published  in  the  "  Quebec  Morning  Chronicle,''  6th  Novem- 
ber, 1884,  it  is  stated  that  this  storm  was  considered  to  be  the  worst  that  visited  the 
Lower  St.  Lawrence  during  the  past  40  years,  and  that^  it  caused  much  damage  to 
both  public  and  private  property  in  that  part  of  the  Dominion.  In  the  town  of  Rim- 
ouski  and  vicinity  many  houses,  bams,  stables  and  wharves  were  damaged  ;  some  build- 
ings being  driven  out  to  sea  with  their  contents.  Total  loss  estimated  at  no  less  than 
from  $25,000  to  $30,000.  (See  Appendix  No.  16,  extracts  from  "  Quebec  Morning 
Chronicle"  of  6th  November,  1884.) 

The  following  additional  particulars  appeared  in  the  paper  just  named,  on  Friday, 
7th  November,  1884,  under  the  heading  of  "  The  Great  Storm." 

"  The  tides  were  driven  up  the  8t.  Lawrence  estuary  by  a  violent  snow  storm  from 
**  the  eastward  which  lasted  between  two  and  three  days,  lashing  the  waves  into  fury. 
"  The  water  in  the  river  was  raised  several  feet  higher  than  during  the  high  tides  ex- 
"  perienced  in  1883 ;  in  fact  it  is  generally  conceded  that  such  high  tides  have  not  been 
"  seen  at  Quebec  for  half  a  century  previously.  Much  damage  was  done  to  property  in 
**  the  lower  portions  of  the  city  and  also  some  in  surrounding  villages. 

"  Dalhousie  street  was  so  much  flooded  that  the  traffic  had  to  be  carried  on  by  ski£&, 
"  and  in  some  places  the  water  came  up  to  St.  Peter  street.  Champlain  and  Pinlay 
"  market-places  were  both  under  water,  and  all  the  warehouses  in  the  immediate  vicinity 
"  wei*e  more  or  less  flooded. 

"  The  St.  Lawrence  washed  over  all  the  wharves  both  on  Dalhousie  and  St.  An- 
"  drew's  streets  and  the  St.  Charles  overflowed  its  banks  ;  very  considerably  flooding 
**  not  only  the  village  of  Hedley ville  ;  but  also  some  of  the  low  streets  of  St.  Rochs. 

**  At  L^vis  a  number  af  stores  near  the  river  were  similarly  flooded  and  a  quantity 
"  of  property  was  swept  from  the  wharves  ;  a  portion  of  the  Intercolonial  Ry.  wharf 
"  was  also  submerged  and  damaged." 

"  At  South  Quebec,  it  has  been  estimated  that  the  evening  tide  of  5th  November 
"surpassed  by  two  feet  the  very  high  spring  tides  of  1883,  which  caused  heavy  damages 
"  to  the  Grand  Trunk  Railway  freight  sheds,  etc. 

"  Many  steamers  and  schooners  had  to  run  into  Cap  Rouge  for  shelter ;  part  of 
"this  village  was  inundated,  the  water  having,  it  is  stated,  risen  four  feet  above  ordinary 
"  spring  tide  high  water  mark." 
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Sc»ne  marks  were  pointed  out  to  me  by  four  different  persons  on  Champlain  and 
Finlay  market-places,  Quebec,  and  at  St.  Nicholas,  indicating  the  highest  levels  reached 
bj  the  tides  in  question. 

These  marks  were  all  levelled  to  and  their  elevations  calculated ;  but  the  results 
do  not  turn  out  to  be  as  concordant  as  might  be  desired.  The  elevations  range  from 
21-82  ft.  tit  St  Nicholas  up  to  24*14  ft.  above  datum  at  Quebec,  and  it  looks  as  if  in 
Mime  cases  the  morning  high  water  mark  of  6th  November  was  indicated,  and  in  others 
that  of  the  preceding  tide,  viz.:  the  evening  tide  of  5th  November. 

In  any  case  I  think  the  elevation,  24*14  ft.,  of  a  point  on  the  floor  of  Mr.  Louis 
Boorget's  grocery,  on  Finlay  market  square,  at  the  comer  of  Laplace  street,  up  to 
which,  I  was  informed  by  Mr.  J.-Bte.  Caron,  head  clerk,  the  water  rose  in  November, 
1 H84  ;  having  been  observed  by  himself  through  a  knot  hole  in  the  flooring,  may 
>i^  accepted  as  a  reliable  and  correct  indication  of  the  height  actually  reached  by 
by  the  evening  tide  of  5th  November,  1884. 

According  to  the  locus  AB  of  the  normal  mean  high  water  levels  of  series  of  gaining 
tides  No.  VII.,  observed  at  Quebec  in  the  spring  of  1888 — while  the  river  stood  at  an 
av**rage  height  of  31*50  ft.  above  datum  at  Verch^res — which  is  shown  on  diagram  No. 
X  VI^  the  elevation  of  the  summit  of  a  spring  tide  the  importance  of  which  corresponds 
to  an  astronomical  coefficient  of  108,  is :  18*90  ft.,  and  for  a  river  level  of  23*25  ft.  at 
Verch^res  this  wave  summit  would,  under  ordinary  circumstances,  stand  :  18.90  - 
'31*50  -  23*25)  X  0*18  =  say,  17*40  ft.  over  datum. 

As  the  moon  passed  from  the  southern  to  the  northern  hemisphere,  at  about  6*0 
vm.,  3l8t  October,  the  high  water  diurnal  inequalities  resulting  from  the  difference  be- 
tween her  action  at  the  upper  meridian  passage  and  that  at  the  lower  passage,  must  have 
heen  comparatively  small  on  3rd  November  following,  certainly  less  than  the  average 
\-mlne  of  1*636  ft.,  made  out  for  the  low  water  season  of  1887,  probably  not  over  1*0 
foot.  If  now  we  deduct  17*40  ft.,  the  mean  normal  high  water  elevation  of  a  108  spring 
riiic,  with  a  river  surface  23*25  ft.  above  datum  at  Verch^res,  from  the  actual  height 
reached  by  the  crest  of  the  fluvial  wave,  Wednesday  evening,  diminished  by  one-half, 
TOcb  portion  of  the  excess  in  the  height  of  the  said  evening  tide  over  that  of  either  of 
the  adjacent  morning  tides,  as  may  be  directly  attributed  to  the  diurnal  variations  in 
the  action  of  the  moon,  viz.:  0*5  from  24*14  leaving  23*64  ft.,  we  arrive  at  6  J  ft.  for  the 
approximate  elevation  of  the  tide  wave  at  Quebec  by  the  violent  north-easterly  storm  of 
5th  November,  1884. 

The  average  depth  on  the  lower  sill  of  the  St.  Ours  lock  was  10*4  ft.  on  the  5th 
wid  6th  November,  and  the  elevation  of  the  water  surface  23*06  ft.  above  datum ;  hence, 
if  we  allow  0*36  ft.  for  the  fall  of  the  Richelieu  from  the  lock  to  Sorel,  22*70  ft.  is 
Arrived  at  for  the  elevation  of  the  St.  Lawrence  at  this  town  on  Thursday,  6th  Nov- 
*^mber.  •  On  the  other  hand  the  depth  on  the  sill  of  lock  No.  1,  Lachine  Canal,  at  Mont-- 
r"*L  was  17*6  ft.,  and  the  elevation  of  the  water  surface  29*04  ft.,  which  corresponds, 
under  ordinary  circumstances,  to  a  mean  river  level  of  20*75  ft.  nearly  at  Sorel,  instead 
*rf  22*70  ft.  This  goes  to  show  that  the  St.  Lawrence  was  gradually  raised  at  least  to 
the  extent  of  22*70  -  20*75=  1*95  ft.  at  Sorel  and  vicinity,  by  the  successive  unusually 
rugh  tides  which  obtained  from  about  2nd  to  7th  November,  1884. 

We  have  seen  that  the  greatest  known  effects  of  both  westerly  and  easterly  winds 
•ro  the  water  level  at  Quebec  during  the  season  of  navigation,  obtained  in  the  fall  of  the 
Ti^ar,  near  the  time  of  spring  tides  and  when  the  river  was  comparatively  low  and  the 
fmh  water  discharge  small.  Alsoy  the  summit  of  the  fluvial  wave  invariably  attains  its 
jTrratest  elevation  in  the  entire  maritime  portion  of  the  St.  Lawrence,  near  the  time  of 
springs,  and,  as  before  stated,  the  ratio  of  the  greatest  rise  in  the  high  tide  level  of  any 
f4aoe  that  can  be  caused  by  easterly  winds,  to  the  corresponding  corrected  maximum 
'fiomal  inequality  due  to  the  action  of  the  moon,  as  given  in  Table  XVII.,  may  be 
MsonsMl  to  be  approximately  the  same  for  all  tide  stations  above  Quebec.  In  view, 
therefore,  of  the  fact  that,  as  far  as  known,  the  river  level  fluctuates  at  Vercberes 
Ji^tween  the  extreme  limits  of  20*85  and  36*32  ft.  above  datum,  or  15*47  ft,  and  about 
1  ^»*47  X  0-9)  =  13*9  ft.  at  Champlain  and  (15*47  x  -2)  =  3*1  ft  at  Quebec,  while  theproba- 
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ble  maximum  effects  of  the  easterly  storms  at  the  same  places,  are  on  an  average  only, 

say  :  ( ~ x  6*25  |=  1*6  ft.  and  6{  ft.  respectively,  where  1'85  and  0*75  and 

^     V3-80  +  2-80  /  *  1^        J» 

3*80  and  2 '80  represent  the  corrected  maximum  diurnal  inequalities  during  the  low  and  high 
water  seasons  at  Champlain  and  Quebec  respectively,  as  per  Table  No.  XVII.,  it  is 
evident  that  the  estuary  will  attain  its  greatest  elevation  possible,  in  the^event  of  a 
spring  tide  of  the  greatest  amplitude  possible  in  May  or  the  banning  of  June,  viz.:  one 
the  theoretical  coefficient  of  which  is,  for  the  reasons  above  stated,  equal  to  108, 
occurring  within  the  time  just  mentioned,  about  two  days  after  the  moon's  dechnation 
being  a  maximum  and  accompanied  by  a  furious  easterly  wind,  such  as  that  experienced 
in  November  1884  ;  the  river  being  at  the  same  time  swollen  to  the  extreme  high  level 
of  36-32  ft.  over  datum  at  Vercheres. 

Assuming  that  the  maximum  lunar  diurnal  tidal  inequalities  coincide  approximately 
with  those  entered  in  Table  XVII.  for  the  high  water  season  of  1888,  and  taking  rela- 
tions Nos.  (4),  (19),  (20),  23)  and  (24),  pages  130  to  134,  as  a  basis  of  computation,  I  have 

arrived,  as  follows,  at  the  elevation  E  tj  \kr  ^^  absolute  maximum  high  water  on  the 

max.  m\»  w  . 

R.,  (36-32) 

estuary  of  the  St.  Lawrence  above  Quebec  :   1".  with  the  atmosphere  in  a  normal  state, 

2'.  with  a  low  barometer  and  violent  easterly  storms.  .  v 

TABLE  XXIV. 


Tide  Gauging 
Stations. 


m      Corrected 
Mean  Ej£  \\^  iqc  I   maximum 
T.  *  /M.Qo\'  isemi-diumal 

with  atmo^K  i  inequality- 


m  a 
normal  state. 


'  Feet  above  datum. 


Xj^vis  Graving  Dock . 

St.  Nicholas 

Pointe  Platon 

Grondines 

St.  Jean  dee  Cbaillons 
Batiscan 


Champlain . 


20  280  + 

20-980  + 

22  640  + 

26-600  + 

26  866  + 

29  770  + 

30  683  + 


{See  Table 
XVII. 


E 


max.  H.W.  108,1  Rise  caused 


R.,  (36-32) 
with  atmosphere 
in  a 
normal  state. 


by 

violent 

easterly 

storms. 


=      21-680     +      0  25 

6-25  X  2-7 


=      22  330     + 


6-25  X  2*5 
=       28-890     -H        ~2T — 


1-40 
1  35 
1-25 
105 
0  825 

0  600         =      30  270     + 

I 
0  375      I  =      30  960     + 


2-8 


=      26-650     + 


6-26  X  21 

2-8" 


=      27-691     +     ,--2rg 


6;25xl;65 
2-8 

6-25  X  1-0 
2  8 

6-25  X  0-76 

2  8 


t 


max.  H.W.  108, 

R,.  (36;32) 

with  violent 

easterly  storms 

and  a  low 

barometer. 


Feet  above  datum. 


27-93 

28  35 

29  47 
31  34 

31  37 

32  50 
32  63 


For  Three  Rivers  and  the  gauging  stations  to  the  westward,  the  corresponding 
elevations  of  the  highest  possible  water  during  the  season  of  navigation  as  just  defined, 
have  been  established  as  shown  hereunder,  viz.:  upon  the  same  principle  as  was  adopted 
for  determining :  (a)  the  extreme  high  tide  levels  at  Three  Rivers  and  Port  St.  Fnmcis 
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that  would  obtain  if  a  spring  tide,  of  the  maximum  importance  of  118,  occurred  while 
the  river  stands  at  its  highest  known  stage  of  36-32  ft.  at  Verch^res,  (b)  the  extreme 
low  water  levels  corresponding  to  a  mean  river  level  20*85  ft.  above  datum  at  Verch^res, 
with  allowance  for  effect  of  persistent  westerly  winds  at  all  the  gauging  stations  between 
Three  Rivers  and  Montreal. 

Decreased  fall  due  to  increase  of  2  in  theoretical  tidal  coefficient  from  106  to  108  : 
.,      ,       ^       «     T.        .         ,  ,^     ((MO-O^S)  (108-106)=  0004\=  1096  ft. 
(a)  Sorel  to  Port  St.  Francis  =  MO  -  V Tor  -  46 "  ) 

,    ^      I         on.         T..                .  n.     ((1-95 -1-75)  (108- 106)  =  0007\==  1-943  ft. 
{h)  Sorel   to   Three   Rivers   =  1-95 -|^      -     106-46 J 

Again,  fall  as  further  modified  by  swelling  of  river  from  22-30  ft.  and  31*30  ft. 
above  datum  to  elevation  36*32  ft.  at  Vercheres : 

V.       .       ^       o     ^        .         ...      r(l*54-l*096)(36*32-22*30)  =  0-69^=0-85. 
(a)  Sorel  to  Port  St.  Francis  =  1-54  -  T 3130-- -^>-30 f 

.    «      ,          ^,          ^.                 ,.,      f(l*94- 1*54)  (36*^32 -22*30)  =  0*62)  =  2-16. 
ih)  Sorel   to   Three   Rivers  =    l-o4  +  |^^ 31'3^*>2-30 / 

Therefore,  with  the  river  proper  at  the  highest  possible  stage,  as  far  as  known,  and 
A  tide  the  amplitude  of  which  corresponds  to  astronomical  coefficient  108,  we  have  for 
the  elevation  of  the  mean  tide  level : 

(a)  At  Port  St.  Francis  :  34-07  -  0-85  =  33*22. 
(A)  At    Three    Rivers  :  3407  -  216  =  31-91. 

Now,  we  have  seen  (page  121)  that  when  the  river  is  at  its  highest  stage,  the 
amplitude  of  the  highest  springs  is  reduced  to  0-29  ft.  at  Three  Rivers.  Taking  0-28  ft. 
for  the  amplitude  of  a  tide  of  108,  as  against  0*29  ft.  for  one  having  an  importance  of 
118,  and  assuming  as  heretofore,  that  the  effect  of  the  wind  on  the  water  level  varies 
from  place  to  place,  approximately,  in  the  same  ratio  as  the  corresponding  diurnal  in- 
equalities, we  find  the  elevation  of  the  absolute  maximum  high  tide  level  at  Three  Rivers 
to  be: 

E-^                      «,  ^,     0-28        6-25x0*50        oo  oo  i^     u        jx 
'*-lnax.,H.w.,  =  31-91  +~— -  +   -— -- —   =  33*22.  ft.  above  datum. 

R,  (36-32)  2  2*80 

and  the  correspc-nding  low  tide  level : 

Eniax.,L.w.,  =  31.91  _?:^  +   ^"1?^  =  32*94.  ft.  above  datum. 
R.,  (36-32)  2  2*80 

In  the  vicinity  of  Port  St.  Francis,  as  already  explained,  the  tidal  intumescence 
becomes  practically  obliterated  at  the  extreme  high  stage  of  the  river  under  considera- 
tion ;  but  the  effects  of  the  easterly  storms  continue  to  be  appreciable,  so  that  by  using 
Ibe  estimated  diurnal  inequalities  entered  in  Table  XX,  we  can  put  approximately : 

above 
datum. 

^At  Port  St.  Francis =  33*22  +  6*25  x  0*44  =     34  20 

2*80 

At  Sorel =  34*07  +  6^6  x  0*3()j=     34  •  73 

"  2*80 
At  Contrecoeur =  3517  +  6*25  x  0*26  =     35*75 

2;80 
At  Vercheres =  36*32  +  6-2^x  01 6  =     36  68 

2*80 
At  Longueuil =  40*02  +  6*25  x  004  =     40*  1 1 

2-80" 
At  Montreal,  foot  of  Lachine  Canal  =  40*22  +  6*25  +  0*02  =     40  27 

2*80 


Tiax.    H.w. 
a.  (36 -32) 
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It  must  be  noted,  however,  that  the  local  effects  of  the  storm  between  Quebec  and 
Montreal  have  been  left  out  of  consideration  ;  in  such  localities  as  Ste.  Croix  Bay  and 
Lake  St.  Peter,  where  the  fetch  is  considerable,  the  rise  of  the  high  water  curve  going 
westward,  would,  no  doubt,  be  somewhat  greater  than  that  indicated  by  the  above  eleva- 
tions, as  the  river  would  be  depressed  more  at  the  eastern  end  and  raised  more  at  the 
western  end  of  the  lake  or  bay. 

THE  WINTER  AND  SPRING  FLOOD  LEVELS,  AC, 

Occasionally,  before  the  ice  bridge  at  Quebec  is  sufficiently  weakened  by  the  rays 
of  the  sun  and  the  currents,  or  broken  up  by  winds,  «fec.,  to  move  away,  and  while  the 
river  is  yet  bedecked  by  an  icy  crust  for  miles  to  the  westward  of  the  ancient  capital — 
when  near  the  time  of  a  syzygy,  a  high  fluvial  wave  is  driven  up  the  estuary  by  a  strong 
north-easterly  gale — the  tide  water  rises  abnormally  high  opposite  and  in  the  vicinity 
of  the  said  city,  the  same  as  during  the  open  season,  lifting  the  superincumbent  ice  crust 
above  the  top  of  the  wharves,  which  become  covered  with  ice  and  are  submerged  to  the 
depth  of  several  inches. 

This  happened  notably  on  Sunday,  the  30th  of  March,  1873,  two  days  after  new 
moon,  when  the  morning  tide,  which  had  a  theoretical  importance  corresponding  to 
coefficient  1*12,  reached  an  elevation  of  about  21*4  ft.,  above  datum;  passing  some 
8  inches  over  the  Finlay  market  square  and  flooding  may  cellars  in  various  parts  of 
lower  town  and  St.  Roch's.     {See  Appendix  No.  16.) 

On  Friday,  8th  May,  1874,  viz.,  near  the  time  of  neap  tides,  the  ice  bridge  at 
Quebec,  which  had  been  partly  broken  up  directly  opposite  the  city  by  some  ferry 
steamers  anxious  to  resume  their  regular  service,  departed  suddenly  en  bloc ;  the  key  at 
the  narrow  gorge  immediately  above  the  mouth  of  the  River  Chaudi^re,  having  given 
way  under  the  pressure  of  the  freshet  waters  from  above. 

As  a  result  of  this  majestic  raising  of  the  ice  blockade,  many  steamers  and  other 
vessels  in  winter  quarters  were  either  damaged,  sunk  or  capsized  by  destructive  ice  jams 
^    and  shoves.     {See  Appendix  No.  18.) 

No  damage  appears  to  have  been  done  directly  by  the  water,  and  there  is  no  record 
of  the  departure  of  the  ice  bridge  at  Quebec,  being  attended  by  similar  severe  shoving 
and  jamming  of  the  ice  in  any  other  year. 

In  the  year  1836  an  unusually  thick  and  solid  ice  bridge  moved  off*,  also  only  on 
the  8th  of  May  ;  but  no  damage  was  done  to  either  vessels  or  wharf  or  other  property. 
{See  Appendix  No.  17.) 

Although  considerable  damage  is  sometimes  don6  to  public  and  private  property 
during  the  season  of  navigation  at  Quebec,  L^vis  and  surrounding  parishes,  by  very  high 
tides  forced  up  the  estuary  past  this  city  by  north-easterly  storms,  late  in  the  fall,  as  in 
November,  1884,  or  early  in  the  spring,  as  in  March,  1873,  the  losses  resulting  from  the 
submersion  of  wharves,  markets,  streets,  sewers,  cellars,  etc,,  by  these  extraordinary 
fltivial  tide  waves,  cannot  be  compared  to  the  disastrous  consequences  of  the  much- 
dreaded  winter  and  spring  floods  which  are  experienced  along  one  or  more  longer  or 
shorter  stretches  of  the  St.  Lawrence,  and  of  some  of  its  affluents,  between  the  foot  of 
the  Lachine  Rapids  and  the  narrow  gorge  immediately  above  the  Chaudi^re  River,  some 
8  miles  west  of  Quebec  city. 

It  has  been  remarked  by  old  inhabitants  of  parishes  between  Quebec  and  Montreal, 
which  are  injuriously  affected  by  abnormal  fluctuations  of  the  river  level,  that  from  the 
beginning  of  the  present  century  up  to  about  1850  or  1860  disastrous  floods  were  com- 
paratively of  rare  occurrence,  but  that  since  that  time,  as  more  and  more  of  the  bush 
lands  in  the  valleys  of  the  upper  St.  Lawrence  and  tributaries,  and  around  the  great 
lakes,  came  to  be  cleared  and  better  drained,  high  and  destructive  floods  were  experi- 
enced at  shorter  and  shorter  intervals,  until,  within  the  last  decade  or  so,  no  two  or 
three  years  could  pass  by  without  a  rise  in  the  fluvial  waters,  and  an  inundation  taking 
place  in  one  locality  or  another  between  the  said  cities. 

Whatever  degree  of  importance  one  may  feel  inclined  to  attach  to  statements  of 
this  nature,  in  reference  to  the  floods  which  occur  at  the  time  when  the  streams  are 
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swollen  by  the  melting  snow  and  ice,  I  do  not  see  how  they  can  have  any  weight  in  the 
case  of  floods  taking  place  in  midwinter  or  at  the  taking  of  the  ice. 

These  extraordinary  and  destructive  accumulations  of  fresh  water  in  particular 
parts  of  the  bed  of  the  St.  Lawrence  River  and  estuary  during  the  winter  and  in  the 
spring,  variable  in  extent  and  as  regards  disastrous  consequences,  according  to  the 
maimer  of  formation  of  the  ice  crust  late  in  the  fall,  and  the  more  or  less  effective 
blocking  of  the  waterway  at  contracted  points,  around  islands  and  over  shoals,  are 
caused  :  (1)  during  general  and  decided  thaws,  by  sheets  of  ice  detached  by  winds,  etc., 
fnim  the  foreshores ;  (2)  in  severe  frosty  weather,  by  frasis  and  anchor  ice  closely  packed 
under  the  said  upper  icy  crust,  and  (3)  at  the  time  of  the  debacle,  by  jams  or  shoves 
of  heavy  cakes  and  fields  of  hunmiock  ice. 

The  exceptionally  great  destruction  of  property  of  all  kinds,  and  interruption  of 
traffic  caused  by  the  very  high  floods  of  1885  and  1886  in  the  lower  portions  of  the  city 
'•f  Montreal  and  neighbouring  towns  and  villages,  led  to  the  appointment  by  the  Domin- 
ion Ooi^emment,  in  June,  1886,  of  a  Commission  of  Civil  Engineers,  wh9  were  instructed 
Ut  inquire  into  the  causes  of  the  frequent  recurrence  of  such  disastrous  inundations  and 
ti>  devise  the  best  means  of  affording  relief  in  the  future.  The  Commissioners  sub- 
mitted, under  date  of  15th  April,  1888  (vide  No.  88159),  a  full  report  on  their  investi- 
^tioQs,  stating  the  conclusions  arrived  at  by  them,  the  outcome  of  which  has  been  the 
om^ttruction  of  embankments  or  dykes  of  crib  and  earthworks  along  the  river  front  at 
Montreal,  and  the  erection  of  pump  houses  and  installation  of  powerful  pumps,  etc.,  the 
wbole  with  a  view  of  affording  protection  to  the  low-lying  portions  of  the  city  against 
further  damage  by  flooding. 

This  report  has  been  printed  in  extenso  in  the  oflScial  report  of  the  Honourable  the 
Minister  of  Public  Works  for  the  fiscal  year  1889-90. 

Here  follow,  in  chronological  order,  the  heights  above  the  mean  level  of  the  sea,  of 
characteristic  high  river  and  other  levels,  that  have  been  observed  and  recorded,  or 
f'tuhlished  at  Montreal,  from  the  earliest  days  of  the  foundation  of  the  city  up  to  the 
pm«nt  time,  together  with  explanations  and  particulars  relative  to  the  nature  and 
duration  of  the  floods  and  the  winter  and  spring  fluctuations  of  the  St.  Lawrence  above 
Like  Sl  Peter,  the  whole,  as  far  as  could  be  made  out  by  the  Flood  Commissioners  of 
I'N^,  from  an  examination  of  old  historical  documents,  files  of  newspapers  and  parlia- 
mentary and  other  official  reports  : — 

TABLE  XXV. 


Elevation 

y  !  of  river  in  feet 

above  mean 
level 


( 
'.M3 First  nvat  winter  rise  of  St.  Lawrence  recorded  in  Montreal,  viz. :  at  Christmas, 

I        when  white  men  first  wintered  here  under  Maisonneuve,  who  was  driven 

out  of  his  cantonments  by  the  rising  stream ITnknown. 

nvivtlknv- 

*hii«U  .     iWater  covered  the  whole  of  the  lower  part  of  St.  Paul  street. do 

iril-lHOO. . .  Lower  floors  of  Grey  Nuns'  Convent  inundated  to  a  gre*t  depth.    Exact  date 

I        not  recorded do 

I**-WO.     Timber  floated  over  Grey  Nun  street do 

i'*     .  ...|*Floodof  14  lays'  duration  in  Januar>%  18.38,  described  in  Montrml  QazfUt 

,        as  being  the  highest  known  since  1787.     Also  highest  winter  flood  at 

Montreal,  1838  to  1887 62  12 

ia>]M>..! 49-62 

f*C      ....  January  flood 51  tt2 

***     .  .   .  I  Flood  of  five  days'  duration  in  January.    River  level  of  January  greater  than 

i        say 1  5100 

J*» ^January  maximum  river  level 49*«7 

•^        . .    March  11th— Lowest  level'to  which  river  has  risen  at  the  departure  of  the  ids  I 

I        in  36  years,  1852  to  1887..' 4104 

*T^U!nn  "flood"  is  applied  by  the  Flood  Commissioners  of  1886-88,  to  all  river  levels  exceeding 
^  *4  |pti  above  the  mean  level  of  the  sea,  which  is  the  elevation  of  the  cut  stone  revetment  wall  along 
'"  -J  Munen'  street,  completed  in  1841. 


street,  completed 
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TABLE  XXV.—Continwd. 


Year. 


IMl April  flood  w»ter  sortmoe  at  noon  ;  3rd  hifrfa««t  sfvin^  flood  known 

1863 April  flood  water  surface  at  noon  ;  4tk  bigfaent  spring  flood  on  record 

1869 April  flood  water  surface  at  noon ;  6th  highest  spring  flood 

1873 Japuarj'  6th— Lowest  level  known  at  whrah  ioe  took  at  Montre*]  d«r^ig  thc> 

shove  and  jam  period. 

1878    April  flood,  7th  highest  spring  flood 

18^ *Tanuar>* 

18M April 

1885 April  flood,  5th  higheift  spring  flood 

1886 January— High«Mt  le^^l  reached  by  river  at  taking  of  ioe  in  35  jears,  18G3  to 

1886 ; 

1886 April  flood  water  suHaoe,  Sund^v  18th  at  laSO  a.m. ;  highest  spriag  flood  at 

Montre*!  in  35  vv«r«,  18SS  to  1886 

1887 April  flood  :  2nd  highest  spring  flood  at  MootreaL 


Frou  the  report  of  the  Flood  Commissioa  it  appears : 

1.  That  in  18^6  the  covering  o%~er  of  the  St.  lAwreooe  bj  an  icy  crust 
shore  to  shore,  coounenced  in  the  ^HcinitT  of  Nicolet,  lover  end  of  Lake  St. 
4th  I>eeefflber,  vii. :  aboot  the  time  of  spring  tidee^  saj  at  10  a.in. 

2.  That  the  upward  extension  of  this  emst  to  Montreal  is  governed  by 
vard  llow  of  ice,  the  supplj  of  which  is  dependent  on  the  weather,  bat  not  ei 
proportionate  to  ic  because  more  is  drawn  under  the  cmst  or  bridge  where  it 
and  tes8  where  it  is  thick  or  the  cnrrent  weak. 

3.  That  the  river  was  compfetelv  freoen  over  from  the  k>wer  end  of  Ijtke 
to  the  foot  of  the  Lachine  rapkis  before  an  ice  bridge  commeooed  to  form 
lake,  which  occurred  im  the  2ud  of  Febntarv  at  Pbinte  Platocu  whence  the 
tended  wet^tward  until  a  junction  was  effected,  lith  Februarr.  with  that  at  Nl 
I\>rt  St.  Fraucbv  viz.  :  near  the  jxunt  where  the  ice  tirst  took,  4th  December*  11 

4.  That  ill  aikiitiou  to  the  ^rradual  rise  of  the  water  simultaneoosly  with  thei 
in  the  *'  bonla^^!*^  *  jaikI  as  the  stream  becomes  filled  with  tioating  ice,  a  special 
porary  rise  t»f  rtuctuati*»ti  takt^  place  in  the  river  level  as  the  ice  bnd^ 
ward,  aud  that  within  a  sliort  tiiue  after  the  ice  has  taken  and  the  bridge  is 
etrtabiishcd  fi\>*u  (.H»iiit  to  jkumi  the  water  falls  abi>at  :?  ft. 

In  tik:*  f*.>lk»>*  ui^  titl>K»  will  be  f.*uu«l  the  rate  ni  procres»  ^  the  ice  bridge 
aikd  the  MAi'ii4tK>its  «.»£  the  >*  inter  and  ^ipri^u:  leveh*  in  reference  to  summer  leveb. 
Lug  Xaj  the  t.*l>c<ervatKuus  aiul  meii:Nureaients  modeamler  thedirectiooof  the 
in  vvnutxiion  %ith  cvrt\*«i^M.»naiMi:  uteaii  summer  and  winter  elevatkms  of  the 
rence  alwe  the  uteaii  level  of  the  s*»a,  suribwe  deciivitiea^  et«. — as  oompated  by 

The  etH.vtH  oi  the  '*  iaki»ii;  v»f  the  ice  in  the  River  St  Lawrence  daring  the 
k>f  l^u  ^7     on  the  N*i4ter  levels,  are  described  at  len^h  in  Appendix  Na  6  to 
Comiaisjuv»nerH   Ke^KMt.  >*hK'h  ts  aJf<»  o\mtiuned  in  the  printed  <  >(&eial  Report  of 
the  Minister  «,»£  PuWiu  NNorks  tV^r  the  ^sciii  vear  l^y  i*0. 


^•r;^^ 


I 


[1891]  165 


It  will  be  8een  from  a  close  inspection  of  the  above  figures,  table  XXVI.  and  those 
<jf  tables  XI,  and  XVIII.  in  connection  with  the  diagram  showing  the  Flood  Commissions' 
winter  gaugings  of  1 886-87  at  their  proper-  elevations  above  the  mean  level  of  the  sea, 
which  is  submitted  herewith  (111.  No.  XXIII.)*,  that  while  in  summer  and  during  the  open 
Neason  generally,  the  slope  of  the  river  between  Montreal,  Sorel  and  Nicolet  is  quite  flat 
and  very  gradual,  and  remains  nearly  uniform  within  a  range  of  several  feet  above  and 
below  the  mean  summer  level :  from  the  instant  the  stream  commences  to  freeze  over, 
up  to  the  end  of  the  debacle,  the  conditions  of  flow  are  continually  changing  and 
the  surface  declivities  anything  but  gradual  or  uniform,  for  any  length  of  time. 

The  Flood  Commissioners  have  established  :  1 .  That  in  the  early  part  of  winter, 
frasis  is  packed  in  immense  quantities — 252,601,000  cubic  yards  to  476,212,000  cubic 
yards  of  water,  between  the  Lachine  Rapids  and  Varennes — more  or  less  closely  under 
the  upper  crust  of  solid  or  field  ice.  2.  That  the  unceasing  variations  in  the  hydraulic 
regimen  of  the  stream,  just  referred  to,  arise  from  the  tendency  of  the  portions  of  this 
frasis  which  are  most  exposed  to  be  displaced  by  the  actions  of  the  currents,  to  become 
distributed  on  the  waterway  in  such  a  manner  as  to  permit  of  the  volume  of  water 
carried  by  the  river  in  winter,  passing  out  of  the  estuary  with  the  least  expenditure  of 
energy  and  loss  of  head  possible  under  the  circumstances. 

Thus,  while  during  the  formation  of  an  ice  bridge  from  Nicolet  to  Laprairie,  4th 
u»  30th  December,  1886,  the  resistance  h  to  the  passage  of  the  winter  discharge  from 
Montreal  to  Nicolet  was,  at  first,  as  great  as  the  pressure  exerted  by  a  water  column 
26-06  ft  high :  on  the  17th  of  January,  1887,  or  18  days  after  the  complete  freezing 
over  of  the  river  between  the  places  first  mentioned,  h  had  been  reduced  to  21 '04  ft.  of 
water  pressure. 

Furthermore,  27th  March,  or  43  days  after  the  complete  closing  up  of  the  stream 
fn>m  Platon  to  Nicolet,  viz  :  between  4th  and  1 2th  February,  which  produced  a  rise  of 
</ver  5  ft.  at  the  place  last  mentioned  at  the  foot  Lake  St.  Peter,  h  was  only  15*87  ft.  at 

Montreal ;  the  head  of  resistance  having  thus  been  reduced  by  o^~?v> =  ^'^^ 

of  its  first  value. 

Again,  during   the   same  space  of  time,  43   days,  a   corresponding   reduction  of 

(4-82 2*55  \                                                                                              13*44 7*74 
-  -  ;—  -^ —  I  A  =  0*47  /*  obtained  at  Sorel ;  and  at  Verch^res  one  of ,^  , , = 
4-82         /                                                                                                        13*44 

U-42  of  the  value  of  h  at  the  taking  of  the  ice  at  this  place. 

Although  between  the  2nd  and  4th  periods  mentioned  at  the  head  of  the  last  state- 
iiH»nt  (No.  XXVI),  h  was  diminished  by  from  30  to  45  per  cent  or  more,  or  say,  on  an 
average,  40  per  cent  of  its  value  j|t  the  taking  of  the  ice  on  27th  March,  1887,  this  re- 
sistance was  still  in  excess  of  thoiead  due  to  friction  on  the  bed,  etc.,  in  the  open  stream 
(lown  to  Nicolet :  60  per  cent  at  Mx>ntreal,  62  per  cent,  at  Verch^res  and  24  per  cent  at  Sorel. 
Were  it  not  that  on  account  of  the  freezing  over  of  the  estuary  as  far  down  as  Quebec, 
tts  general  or  mean  level  is  raised  and  the  average  cross  section  of  the  tidal  stream  con- 
siderably enlarged,  as  also  that  of  the  long  stretch  of  river  situated  beyond  the  direct 
influence  of  the  tides  now  under  consideration,  the  said  average  increase  of  40  per  cent 
in  the  resistance  h  would  not  form  more  than  one-fifth  part  of  that  due  to  the  practical 
d^Kibling  of  the  wetted  perimeter  p^  which  is  eflfected  when  either  a  natural  or  an  artificial 
waterway,  of  very  great  width  as  compared  to  its  depth,  is  covered  over. 

We  know  that  in  general,  for  a  stretch  of  river  on  which  the  motion  is  uniform  or 
nearly  so,  the  following  relation  holds  good,  viz. : 

*-  '  F^=*  fI-,-|-  •  WT-  <*' 


*  lU.  Na  XXIIL — Reproduoed  4  full  sijBe  by  lithography— to  aooompMiy  Official  Report  of  Minuter 
(rf  PuUic  Work,  for  fiical  year  1890  91. 
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where  : 

h,  represents  the   resistance  of  friction,  or  the  friction  head, 

C,  a  coefficient  of  friction  variable  with  the  velocity, 

I,  the  length  of  the  stretch  of  river  considered, 

Py  the  wetted  perimeter, 

V,  the  velocity,  say  in  feet  per  second, 

F,  the  area  of  the  cross  section  of  the  stream,  say  in  square  feet, 

g^  the  acceleration  of  gravity,  which  is  taken  at  32-02  ft.  per  second,  on  an  average, 

Q,  the  rate  of  discharge,  say  in  cubic  feet  per  second. 

And  when  a  large  stream  like  the  St.  Lawrence  is  covered  over  by  an  ice  crust,  we 
may  put  with  sufficient  accuracy  for  present  purposes  : 

^  r  2g  '  2^Fa 
Taking  as  a  basis  of  computation,  eight  cross  sections  as  uniformly  distributed  as 
practicable,  along  the  stretch  of  river  between  Longueuil  and  Sorel,  among  those  which 
were  sounded  in  the  winter  of  1886-87  under  the  direction  of  the  Montreal  Flood  Com- 
mission, viz. :  AB  at  Longueuil  with  98,000  square  ft.  of  water ;  IJ  at  a  point  midways 
between  Longueuil  and  Longue  Pointe,  containing  99,000  square  ft. ;  RZ*  at  Long^ 
Pointe,  105,500  square  ft. ;  CD,  IJ  at  Pointe  aux  Trembles,  169,000  square  ft ;  CI' 
at  Repentigny,  182,000 ;  EF,  HG  at  Verch^res,   163,000 ;    AB  at  Lanoraie,  105,000, 

and  CD,  EF,  FG,  HI  at  Sorel,  containing  217,500  square  ft.  of  water.  (See  III  No 
XXVII.)  I  find  the  average  areas  of  the  clear  waterway  and  of  the  frasis  to  have  been 
as  follows,  between  Longueuil  and  Sorel  during  the  Ist  and  4th  periods,  viz.  : — 

Sq.  ft 

1.  Clear  waterway  with  the  river  at  mean  summer  level,  corresponding  to  a 

depth  of  19  ft.  on  the  sill  of  lock  No.  1,  and,  say,  to  22*50  ft.  per  Mont- 
real Harbour  Commissioners'  gauge  at  Sorel 119,000 

2.  Clear  waterway,  with  river  at  level  of  27th  March,  1887 140,500 

3.  Frasis ; 29,0ChJ 

Again,  according  to  the  measurement  of  the  discharge  of  the  St.  Lawrenr^,  which 
was  made  at  Lanoraie,  2nd  and  3rd  November,  1886,  viz.  :  about  the  time  of  neap  tides, 
when,  it  is  stated,  there  was  1 1  ft.  9  in.  on  the  flats  of  Lake  St.  Peter,  which  corpe8pond» 
to  water  level  20*75  ft.  above  zero  of  the  Montreal  Harbour  Commissioners*  Sorel  gaag*"' 
and  20*80  ft.  above  datum :  (1.)  The  area  of  the  mean  cross  section  was  F  =  1 15,000  sq.  ft* 
(2.)  The  surface  width  b  =  34*60  ft.  (3.)  The  mean  depth  ci  =  33*25  ft.  And  (4.)  The  mean 
velocity  V      ^ao.Qn\  =  2*7391     ft.    per    second,    the    mean    velocity   v      .«,  ^, ,  of  the 

river,  at  the  mean  summer  level  of,  say,  22*55  ft.  above  dattmi  at  Sorel  may  be  taken. 
approximately  at:   %.^  ^,,.^^  _  %.^  ^,,,^,^^  (l+^^^O'SON         ^.g^g   f^.   per 

second  for  which  C  =  00795. 

Also,  from  gaugings  made  during  winter  and  summer,  in  connection  with  the  pro- 
jected Cedars  Canal,  at  Cedars  village — a  point  on  the  Cedar  Rapids  where  the  riTer 
is  open  all  the  year  around  for  5  miles  on  either  side,  and  its  elevation  but  little  aflected 
by  irregular  winter  fluctuations  of  Lakes  St.  Francis  and  St.  Louis,  excepting  those  due 
to  high  winds — it  appears  that  in  winter  the  water  does  not  fall  much  below  its  .mini- 
mum elevation  during  the  open  season,  and  for  a  considerable  part  of  the  time  stands  at  a 
higher  level.  Moreover,  the  depths  on  the  sill  of  lock  No.  14,  at  the  head  of  the  Beau- 
harnois  Canal,  appear,  on  the  whole,  to  afford  a  fair  approximate  indication  of  the  open 
water  fluctuations  and  corresponding  discharges  of  the  St.  Lawrence  in  the  locality 
in  question. 

Consirlering  that  the  guard  lock  (No.  5)  at  the  upper  end  of  the  Lachine  Canal  is 
also  situated  at  the  head  of  a  stretch  of  river,  with  rapids  several  miles  long  that  remain 
open  the  whole  year  round,  it  is  presumed  that  the  depths  on  the  sill  of  this  lock  afford  an 
equally  fair  approximate  indication  of  the  winter  discharge  of  the  St.  Lawrence  at  Lachine 
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Now,  the  depth  on  the  sill  of  lock  No,  5  varied  from  Ist  December,  1886,  to  10th  April, 
1887,  between  10-7"  and  12'-7'';  the  averages  for  December,  January,  February, 
March  being  respectively :  ir-8\  11-7",  ll'-O^and  11-5",  and  the  general  averages 
between  the  dates  just  mentioned,  1 1-6" ;  moreover,  between  the  20th  of  March  and  the 
6th  of  April,  the  depth  varied  only  3  in.,  viz.,  from  11-0"  to  IT-S",  with  an  average 
of- 1  rr.  Also,  according  to  measurements  made  by  the  lockmasters  in  July,  1888,  at 
Kicks  Nob.  1  and  5,  the  average  depths  were  at  the  said  locks,  respectively,  19'-0"  and 
11'-^'  nearly,  so  that  we  can  assume  that  on  27th  March,  1887,  the  discharge  corres- 
ponded to  a  water  level  7  to  8  inches,  or  say  1  '0  ft.,  below  the  mean  summer  leveL 

But  at  the  mean  summer  level  of  (6271  +  11*67)  =  74-38  ft.  above  datum  at  lock 
No.  5,  the  mean  depth  of  the  River  St.  Lawrence  at  the  head  of  the  upper  entrance  of 
the  Lachine  Canal  is,  according  to  the  plan  of  Lake  St.  Louis,  etc.,  prepared  by  Mr. 
E.  Lafleur,  C.E„  in  1887,  from  actual  survey  :  17*95  ft.,  and  we  may  use  here  for  the 
determination  of  Q\  without  risk  of  erring  materially,  the  relation  : 

\    — Q — ; 

where  a  denotes  the  depth  at  mean  summer  level  and  a  the  reduced  depth  which  ob- 
tained 27th  March,  1887,  whence  we  deduce : 

p.y      2«i  +  a        2x17-35 +  17-95^        n  q7o  r^       a^      n  Q7ft 
Q  =  -^^  =  ^^^-^^^—  Q  =  0978  Q,  and  ^.=0.978. 

/ 
Finally  putting  C*  =  C  =  00795,  on  account  of  the  small  difference  between  v  in 

Aommer,  and  r,  March,  1887,  substituting  in  equations  (1)  smd  (2)  the  numerical  valueb 

Q 

»>f  F,  F ;  C,  r  and-j—,  just  found  for  the  symbols,  we  arrive  at : 

,,        {,-72,Q-.}(2>F.)       ,,.  ./U9■O0Oy._ 

The  ratio  which  actually  obtained  27th  March,  1887,  on  the  reach  from  Longueuil 

14.»94_*)'55  11*69 

U.  Sorcl  is,  as  per  above  Table  XXVI.  :  i— --—T-*      =   _-  -  =   l  885.         There- 
^        *^  814  - 1*94  6-20 

ft>re,  even  at  this  late  date  (27th  March)  of  the  closed  season,  after  the  water  had  gone 
•Irtwnat  Longueuil  from  42-19  ft.  to  38*74  ft.  above  datum  or  3-45  ft.,  and  risen  at 
Awel  from  24*22  to  2705  =  2*83  ft.,  viz :  so  as  to  cause  a  diminution  in  the  actual  fall 
ti6-28  ft.,  there  was  still  a  head  of  back  water  of  (1-885  -  1162)  x  620  =  4-48  ft, 
directly  attributable  to  the  obstruction  of  the  river  bed  by  frasis ;  nay,  a  head  probably 
exceeding  4*48  ft.,  for,  no  allowance  whatever  was  made  for  covering  the  relative 
decrease  in  the  volume  of  water  flowing  over  the  rapids  at  a  fixed  stage  of  the  river 
when  it  is  obstructed  by  ice. 

Such  being  the  case,  after  the  natural  distribution  of  the  frasis  in  the  waterway  to 
the  beet  advantage,  as  regards  the  flow  of  the  water  seaward,  had  been  going  on  for  a 
nvmth  and  a  half  from  the  complete  closing  up  of  the  river,  12th  February,  down  to 
Platan  and  further,  it  can  well  be  understood  how  even  a  moderately  rapid  increase  in 
the  ^-olome  of  water  carried  by  the  St.  Lawrence  during  winter,  under  ordinary  circum- 
itances,  may  be  the  sole  cause  (exclusive  of  ice  jams)  of  a  head  l)eing  raised  in  the 
vicinity  of  Montreal  city,  sufficiently  great  for  the  swollen  stream  to  flood  the  low-lying 
^QartersM  the  said  city,  together  with  those  of  the  neighbouring  towns  and  villages,  as 
wf»D  as  some  portions  of  the  roads  and  fields  on  lK)th  shores,  before  a  passage  of  the 
necfuLnte  discharging  power  can  be  worked  through  the  stream,  when  surcharged  with 
frmfd*!,  to  permit  of  the  free  and  regular  outflow  of  the  increased  affluence  of  water. 
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TABLE  XXVII. 

Flood  levels  established  between  Lachine  and  Quebec,  with  notes  relative  to  the  dam- 
ages done  by  the  floods,  the  causes  of  the  same,  etc.,  the  nature  of  the  marks 
levelled  to,  etc.,  etc.,  the  whole  according  to  information  obtained  in  the  localities 
visited,  from  the  municipal  authorities  and  other  sources. 

NORTH  SHORE,  RIVER  ST    LAWRENCE. 


Locality, 


Town     of    Lachine. 
Lock  No.  5,  head  of 
Lachine  Canal. 
(County  of  Jaoques- 
Cartier). 


Lot  No.  4669,  Parish 
of  Montreal.  Jos. 
Brault,  owner. 

St.  Henri  p  u  m  p  - 
house. 


Lock  No.  1,  Lachine 
Canal. 
(City  of  Montreal). 


g.g^  Maximum  Elevations  in 

as  feet  above  mean  sea  level  of  spring 


.2 


^•o» 


•O  ap 


S  > 


floods,  according  to  local 
information. 


Remarks. 


m 


173  5 


165  3 


163  9 


161  5 


ThibBaudeau  Bros.  &    161  0 
Co.'s  store,  Commis- 
sioners' street. 
(City  of  Montreal). 

Longue  Pointe 154 '  7 

(Co.  of  Hochelaga). 


Pointe  aux  Trembles.    151 '  0 
(Co.  of  Hochelaga). 


Repentigny 

(County  of    L'As- 
somption). 

do         


144  0 


143  3 


Depth  on  lock-sill,  measured  every  day  at 
noon  by  lock-miCster.  River  open  during 
the  whole  winter  in  1886^7.  Average 
depth  on  lock-sill  from  28th  December, 
I806,  when  river  became  frozen  over  from 
shore  to  shore  up  to  10th  April,  1887, 
when  swelling  of  stream  by  spring  h^eshets 
commenced  ;  =  ll'-7",  which  correnponds 
to  an  elevation  of  74  SO  ft.  above  datum. 

Highest  flood  water  of  1886  came  to  top  of 
lower  entrance  steps,  Joe.  Brault's  btone 
residence.  Top  of  fence  rail  flush  with 
highest  water,  April  flood  of  1887. 

Marks  in  en^ne  room  pointed  out  by  Alex. 
Baby,  asbistant  to  Alex.  Fiset,  engineer 
in  charge  of  St.  Henri  water- works  pump- 
ing machinery. 

Depth  of  water  on  lock-sill,  measured  regu- 
larly every  day  at  noon  by  lock -master. 
Average  depth  on  sill,  28th  December, 
18d6,  when  river  was  completely  frcoen 
over,  to  10th  April,  1887,  when  swelling 
of  stream  by  spring  freshets  commenced,  = 
2'9  8",  which  corresponds  to  an  elevation 
of  41*21  ft.  above  datum. 

Lines  indicating  highest  flood  levels  uf  1886 
and  1887,  painted  in  black  on  cut  stone 
store  front. 

Boat  tied  to  verandah  of  H.  Lapointe 
Esq.,  in  1885.  Flood  marks  of  1885-87 
on  ground  at  foot  of  verandah,  and  at 
foot  of  tree  nointed  out  by  Mrs.  Lapointe, 
(See  notes,  Ac,  by  Mayor  Lapeinte,  Ap- 
pendix No.  20.) 

Mr.  Achille  Beaudry,  Mayor  of  Pointe  aux 
Trembles,  called  on  Tuesday,  14th  Aug., 
1888,  states  that  he  gave  InHtructioas  to 
Mr.  Jeannotte,  the  clerk  of  the  muni- 
ciuality,  to  make  observations  and  murks 
asked  for  by  department  in  April,  1887 ; 
but  that  Mr.  Jeannotte  had  ohsmged  his 
phice  of  residence  without  leaving  any 
r«H5ord  of  what  he  had  done. 

1886.  Flood  mark  on  Secretary-treasurer 
F.  X.  O'Brien's  shed  on  concession  road 
u»  River  L'Assomption.  (See  notes,  Ac, 
by  M.  O'Brien,  Appendix  No.  20.) 

1886.  Mark  underside  of  entrance  step, 
front  of  Mayor  Eus^be  Junwu's  store 
dwelling.  Flood  level  of  IBw  observed 
by  Mr.  Benjamin  Rivet,  who  noted  the 
height  of  the  water  in  reference  to  the 
sash  bars  dividing  the  small  panes  of 
glass  in  his  windows.  Water  remained 
high  7  to  8  days  in  1885,  and  only  about 
5  to  6  in  188i6.     In  the  spring  of  1885, 
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TABLE  XXVU.^^tMiinued. 
Flood  levels  eHtablished  between  Lacblne  Mid  ( 
NORTH  SHORE,  RIVgR  ST.  LAWRENC 


li.pj!'  Muiimum  KlevBtiooi  in  | 
lis  ,fe«t  above  msMin*  level  <if  wptii^i 
iSxry.  flooda,  BconrdiDir  to  load  | 
1*^  a  e  .  iDformfttion.  ; 

J  ^'^   IMS.    I8S4.    ISes.    ISM.    1887. 


BffirBtiiiiif  —)  Con  J. . 


Rivfr     L- 
blocked  b] 

dDWn  on   I 


I    encd  irith 
i  42-02F*li»d  nikrk 

',    LkvattriV  1 


forkcoupli 

■t  kbcHit  V. 

Both  Dr.  Ml 

I    that  Binc« 

betirren   t 
and  on  th 


oping. 


piling  upc 
tomurd*  th 


LMUcBBir— lower  (od    1 
Co.  of  Jdiettr.) 


■pot  on  gr 
and  the  ki 


I    th«  t-Dtmn 

'    CodeiTP  s* 

u  high  an 

4  36  47  Flood  levrbi 
I  farnirr,  wh 
I  wick  Uanl 
I  ISm  and  H 
flat  atone. 
I     olthinlcli 

■hk'h  hlor 

L.  CiKterti 

farm.  bp|<. 

I    362rf«-li 
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TABLE   XXVU.—ConHnued, 

Flood  levels  established  between  Lachine  and  Quebec,  etc. 
NORTH  SHORE,  RIVER  ST.  LAWRENCE. 


i.S  9 


I  9>i 

>  a  ^"i  feet  above  mean 


Locality. 


O  B  «B 


Maximum  Elevaticns  in 

n  levd  of  spring 
floods,  according  to  local 
information. 


R«Huarks. 


1865.    1884. 


Lanoraie — month  of 
River  St  Joseph  de 
Lanoraie. — fOon.) 


lADoraie  Village 


188a. 


1887. 


I 


I 


124  5i 


I 


I  •  I 

BerthierviUe '  116  5-    .   . 

(CountT    of    Ber- 
thier.) 

I  3B  37 


the  miD  h^ped  to  bring  about  an  ids  jus 
here.  Mr.  Antoine  Trempe,  68 yeanold, 
owner  of  the  fint  farm  in  the  mrit^d 
Beithier  going  eastward,  sa js  be  uertf 
saw  ioe  pued  ap  cmxxite  his  place  st  it 
wasinl885andl88e.  BattnreicegoCitQck 
in  the  fan  at  the  head  of  **  De  aox  Fob  ' 
and  ''De  St.  Ignace,""  whence  it  rescbed 
across  to  Sorel,  and  during  winter  tbi" 
main  channel,  as  weQ  as  the  small  north- 
em  <^kannel,  was  hkx^ced  by  drift  iof. 
According  to  Mr.  Trempe,  the  flood  d 
1865  was  sosne  3  0  feet  higho-  than  tfac«*> 
of  1885  and  188^;  the  former  being  csowd 

'  bythebkxrkingnpof  theRicheheaRaptd 
and    high    N.E.    winds.      Immcdiate^j 

I     below  this  farm  the  water  fell  mddnilv 

'  in  1886;,  otherwise  Bnthierrille  would  hsT« 
suffered  heavily. 

Mayor  Antoine  Caiase  called  on  Wednn- 

day,  I5th  Ajj^mt,  Mr.  CaisBe  ststa  b 
received  no  circular  ur  letter  from  tb« 
department  and  made  no  flood  marks,  etc. 

34  57 1886  flood  reached  top  of  entrance  step. 

Grand  Central  Hotel,  level  indicated  br 
Mr.  Beaolne,  the  proprietor. 
.  .  35  54  Notch  made  on  fence  post  by  F.  0.  Ls- 
marche.  E^.,  Mayor  of  BerthierTilk,  at 
highest  point  reached  by  spring  flood  of 
1887.  (Seenoteis,  etc,  by  Mr.  Lamarcbe. 
Appendij(No.aOL)  Flood  of  186510" higher 

;     than  that  of    1887 ;   the    highest  pwat 

.  being  reached  by  water,  12th  April, 
Wechiesday  in  boh*  week.  Wind  blev 
from   tlw^'SuE.    Tueeday    evening,  bat 

^  turned  to  the  northward  on  WedncsdsT 
morning,  which  cooled  the  atmosphere  to 
such  an  extent  as  to  cai»e  fresh  ioe  to 
take    on    the    '^battures'*;     wind   then 

'  tamed  suddenly  to  the  soathward,  sod 
at  3  MO.  blew  a  hoiricane.  At  6  p^m. 
wind  S.W.,  and  at  midnight  again  nesr 
ly  due  north.  Battures  of  ice  detscM 
by  this  strong  wind  blocked  op  the  rivrr 
ac  Richelwa  HApid,  caosin^  an  unprece- 
dented sodden  grvsat  rise  m  the  water. 
The  rise,  however,  f^  rapidly,  bein^ 
already  T*ome  2  ft.  lower  on  13th  than  on 
12th,  and  by  tbe  18th  of  April  the  ssmm 
had  again  reached  its  oroinary  subidct 
leveL  Rev.  Mr.  Vincent  Ptingoet,  vi- 
cair«  forain  and  parish  prieet  of  Dedo 
Pad,  has  written  a  pamphlet  p^iog  a 
vi\id  deocripdon  of  the  events  of  186Si,  at 
the  time  of  the  great  flood,  when,  it  n 
stated,  jwme  59  cn^  more  persons  lost  their 
li  ^  e«  by  drowning  in  toe  ishuads  at  tbf 
head  of  Lake  St.  Peter  and  vidaity,  sod 
many  dweOiaga,  bams  and  stables  were 
carried  awar,    with    all  their  oantent% 
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TABLE   XXVII.— Continued. 

Flood  levels  established  between  Laohine  and  Quebec,  e/c. 

NORTH  SHORE,  RIVER  ST.  LAWRENCI 


ill 


BfcthiamllB-r  CbiL 


Sv  BHtMlemr 

iLovn  end  of  Ber- 

(BrrthiiirCmintr.) 


Loawville.    

do  Ixwn«ah»ut) 
|V«»kumnrf  Co.) 


BieKelieu  » 
produced  b 
April.  1861 
(Montrul), 
ISth  uid  21 

leth,  20th  1 

Accordinfc  to 
whula  of  th 
EhnHigh  th< 
WHCompai 


of  Uke  St. 
on  Rev.  M 
K*g..  Mayc 
on  tlf  Audi 
church,  but 
wind  to  hig 
nicMion  to 
had  to  b» 
dent  that  it 
calculated  c 
On  the  30th 

Louis  GtTVJ 

houM  fur  th 
It  fluwa  inti 
Four  yetTB,  i 
on  the  lOtti 
Mayor  Ovide 
Igth  Augoai 
I'lnirj  on  i 
Rood  leret  o 


kinonfTt'.  et< 

35112  Id  complianoi 
of  SKth  A' 
Kiiq..banke 
HiKri  dutIui  < 

Having  (ou 
far  up  fnim 

lafa  CbV 
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TABLE  XXYU.—Contimied. 
Fl'ood  leveU  eetablisbed  between  Leohine  and  Qaebeo,  etc. 

NORTH  SHORE,  RIVER  ST.  LAWRENCE. 


111 


Locality. 


Louiaeville — (  Can,  J. 


Yamachiche 

(St.  Maurice  Co.) 


Pointe  du  Luc 

(Upper  end  of  par- 
ish.) 
(St.  Maurice  Ca) 


Pointe  du  Lac 

(Lower  end  of  par- 
ish,  at  Mayor 
Philippe  Alane's 
fMin,  l4to2mileH 
below  church.) 
(St.  >[aurioe  Co.) 


Maximum  EHevations  in 

feet  above  mean  aea  level  of  spring 

floods,  according  to  loosii 

information. 


1865. 


9i'0 


89-5 


8G  7 


1884. 


38*46 


39  16 


1885. 


1886. 


1887. 


Remarks. 


33  83 


34-78 


call  on  H.  Vadeboncceur,  who  resides  in 
last  house  goin^  southward  on  weet  side 
of  Grande  Kivi^re  du  Loup  and  keeps  a 
record  of  most  of  the  high  spring  Booda, 
&c  Flood  levels  of  1886  and  1887  marked 
by  Mr.  HonoreChabrierditVadebonocraxr 
at  south-east  corner  of  his  bam.  Btlr. 
Vadeboncceur's  dwelling,  barn,  shed  and 
stable  were  carried  away  with  all  tJieir 
contents  by  the  great  spring  floods  of 
1865.     Loss  estimated  at  $2,500. 

Yamachiche  visited  Monday,  20th  August, 
and  Mayor  Th.  Dufresne  called  on.  bat 
found  that  he  had  this  day  absented  aim- 
self,  not  to  return  for  a  whole  week.  No 
one  else  able  to  point  out  satisfactorily 
the  flood  marks  made  by  him  (nee  hts 
letter  to  Secretary  Public  Works,  Appen- 
dix No.  20).  Interviewed  Mr.  Olivier 
Lesieur,  who  acted  for  many  years  as 
agent  of  the  Richelieu  Comi>any.  Mr. 
Lesieur  states  that  none  of  the  floods  of 
1885,  1886  and  1887  proved  disastrous  at 
Yamachiche,  but  that  the  great  flood  of 
1865,  which  was  accompanied  by  high 
south-west  wind,  swept  everything  before 
it  at  lower  Yamachiche.  When  an  ice 
bridge  is  formed  near  Batiscan  previous 
to  the  ice  taking  at  or  below  the  Kichelieu 
Rapid,  the  parishes  above  are,  to  a  great 
extent,  saved  from  a  destructive  spring 
flood. 

Flood  mark  of  1865  in  Zephirin  I>upont*B 
house,  vis.  :  On  small  draught  door  in  box 
stove.  Flood  level  of  1887  oointed  ont  by 
Onesime  Dupont  on  crest  of  bank.  Lake 
Htated  to  have  been  lower  in  1886  thui  in 
18H7,  and  to  have  remained  very  high 
some  10  days  each  year. 

Mayor  Ph.  Alarie  marked  highest  water 
level  of  1887  on  a  tree.  He  stated 
that  in  the  spring  of  1886  the  river  did 
not  rise  quite  as  high  as  in  1887.  Mr. 
Pierre  Alarie,  the  f lUiher  of  the  mayor, 
gives  the  following  particulars  relative 
to  the  great  and  destructive  flood  of 
April,  1965.  On  Tuesday  evening,  11th 
April,  the  wind,  which  had  been  blowing 
from  thesouthwardduringthe  day,  turned 
round  to  the  north-west,  the  weather  be- 
coming at  the  same  time  very  cold.  Kariy 
Wednesday  morning  the  nver  was  oon.- 
paratively  low,  but  the  w^ter  rose  so 
rapidly  during  a  few  hours  in  the  forenoon 
that  at  about  twelve  o'clock  it  was  10  in. 
dee|)  on  a  high  ridge  situated  to  the 
southward  of  Mr.  Alarie's  house,  which 
depth  was  sufficient  to  permit  of  an  empty 
*'  bateau  "  passing  over  freely.  Early  in 
the  afternoon  a  south-west  gale  sprung 
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TABLE  XXYlL-^Cantinued. 
Flood  leveU  established  between  Jjacbine  and  Quebeo,  etc. 

NORTH  SHORE,  RIVER  ST.  LAWRENCE. 


Locality. 


g.^Zl         Maximum  ElevAtioQs  in 

"  u^  ^^^^  above  mean  sea  level  of  spring 


Je2 


Pbiiito<lalAC-<Cbn.>l 


floods,  according  to  local 
information. 


1865. 


1884. 


City  of  Three  Rivem. 


r9  0 


36  30;  S8  40 


1885. 


1886. 


1887. 


Remarks. 


33  60 


30  80 


33  46 


up,  and  from  3.30  to  6.30  p.m.  the  wind 
blew  with  such  force  as  to  cause  a  further 
rise  of  from  2  to  2)  ft.  in  the  St.  Lawrence, 
the  water  having  reached  the  under  side 
of  the  stone  sill  of  the  dour  of  Mr.  Alarie's 
baking  oven.  The  oven  b  still  standing, 
and  the  elevation  of  its  stone  sill  ae  well 
as  that  of  the  point  on  the  ridge  over 
which  the  boat  passed  have  been  entab- 
lished.  The  great  flood  of  1865  has  Iseen 
caused  by  a  big  ice  jam  near  Grondines. 
The  ice  took  in  November,  1864,  after  a 
heavy  f^l  of  snow,  and  it  is  the  opinion 
ot  many  that  the  waterway  was  already 
partly  obstructed  by  ice  at  Grondines  in 
the  fall,  for  the  water  stood  very  high  in 
the  early  part  of  the  winter.  Mr.  Madore 
Pa(|uin,  of  Pointe  du  Lac,  who  keeps  a 
register  of  all  initK>rtant  events  in  the 
parish,  puts  down  12th  April  for  the  date 
of  the  highest  water  m  1865.  He  says, 
moreover,  that  in  1798  there  was  a  flood 
nearly  as  high  as  that  of  1865,  viz.  : 
Within  1  ft  of  the  height  of  the  latter. 
Flood  levels  of  1882-83.  '84,  ^W,  *86  and  W. 
observed  under  the  supervision  of  Thos. 
Berlinguet,  Esq.,  Engmeer  Three  Rivera 
Harbour  Commission,  on  a  gauge  spiked  to 
the  corporation  wharf.  When  first  pjt  up 
in  1882,  the  zeroof  this  gaufipecorresponded 
with  tl^  very  low  water  originally  observed 
by  me  19th  September,  1891,  when  thetides 
corresponded  nearly  to  the  action  of  the 
moon  when  in  quadrature,  and  the  river 
stood  nearly  19  30  ft.  above  datum  at 
Sorel  and  15'  liT  over  sill  of  lock  No.  1, 
Lachine  Canal ;  but  both  wharf  and  gau^ 
afterwards  subsided  about  00  ft.,  and  in 
August,  1888,  the  said  zero  was  found  to  lie 
16  0  ft,  above  datum.  Klevationsof  April 
floods  of  1882  and  1883  approximately 
29  50ft,and32  OO.ftF.X.  DeBellefeuille, 
Esq.,  President  Three  Rivers  Harbour 
Commission,  states  that  water  ruse  twice  on 
to  his  fl(K)r  since  1865  ;  in  this  last  named 
year  be  believes  at  least  2  ft.  higher 
than  in  1887.  In  1887,  river  remained 
near  flood  height  during  from  6  to  7 
days.  The  hignest  point  reached  by  the 
flood  waters  of  1865  marked  by  the  late 
Auguste  Martel,  Ewj.,  on  a  lamp  ^post 
erected  at  the  N.  W.  comer  of  I)e  la  t'ome 
and  Heuve  streets,  Fltiod  level  marks 
of  several  other  years  have  been  added  on 
th#»  same  post  by  Mr.  Felix  Fleury,  who 
has  lived  in  Mr.  Mart^'l's  houtM*  since  1871. 
Elevation  of  mark  for  1873,  34  60  ft.  ; 
elevstitms  of  two  marks  for  years  not 
remembered  by  him,  34  12  and  33  49  ft. 
Further  t^f^ticulars  relative  to  damage 
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TABLE  XXVU.^C<mtinue€L 

Flood  levels  established  between  Lachine  and  Quebec,  etc. 
NORTH  SHORE,  RIVER  ST.  LAWRENCK 


Locality. 


City  of  Three  Riven. 
(Con,) 

CSapde U  Biagdeleine 
(ChampUun  Co.) 


ChAnipUin  Vilbige. 
(ChampUin  Co.) 


CbampUin 

( Bridge onpost  road 
over   Cnamplain 
River.) 
(Champlain  Co.) 


Batiscan  Village. . 
(Champlain  Uo  ) 


Ste.  Anne  la  Perade, 
one  mile  below  par- 
ish church. 
(Champlain  Co.) 


Maximom  Elevatioiis  in 


§  ^  ^  feet  above  mean  sea  level  of  spring 
S^&^        floods,  according  to  local 
S  ,  «  information. 


11-I 


1865. 


i6  4 


67  4 


64  0 


59  5 


65  0 


»4  76 


34  73 


33  61 


GrondineH,  1^  mile  51  2 
above  Grandej 
Poiiite  de«  (Jron-l 
dines,  3^  mile»i 
above  the  parish, 
church.  I 

( Portneuf  County. ) , 


1884. 


31-51 


1886. 


31  76 


31  78 


1886. 


S2-62 


1887. 


38  21 


Remarks. 


82  78 


31  M 


2506 


done,  etc.,  at  Three  Rivers  and  victnitv  fa^ 
the  great  flood  of  1866,  contained  io 
Appendix  Na  19. 

JFlood  mark  of  1887,  top  of  small  hjUock. 
said  to  have  been  covered  by  six  incba 
water,  by  the  Rev.  Mr.  Dnguay.  High- 
est spring  water  of  1886  stated  to  havv 
been  from  6  to  9  inches  lower  than  tbst 
of  1887. 

Highest  flood  water  of  1887  marked  April 
24th,  by  Xavier  Bourbeau,  Esq.,  Major 
of  Chamfdain,  on  root  house  built  on  slope 
of  hill  in  rear  of  convent.  {See  the  Mayor'i 
letter  to  the  Deputy  Blinister  of  Public 
Works,  dated  28th  April,  1887— Appm 
Na  20.) 

Flood  levels  of  1866  and  1867  marked  go  X. 
W.  comer  of  Alpbonse  Turcotte's  farmer 
blacksmith's  shop,  standing  on  S.W.  hide 
of  River  Champlain.  Flood  mark  for 
1886,  a  spot  on  the  ground  covered  hy  3 
inches  of  water,  pointed  out  by  Mr. 
Arthur  Turcotte.  Elevation  reached  bj 
flood  waters  of  1867.  33 '72  feet  above 
datum.  Mayor  Bourbeau  states  thore  i« 
little  (H*  no  damage  done  by  spring  floods  b 
the  parish  of  Champlain  j  the  banks  of  the 
St.  Lawrence  being  sufficiently  high  to  pre- 
vent the  lands  from  bein^  overflowed. 

Flood  of  1886  rose  nearly  9  inches  over  floor 
of  residence  of  Joe.  Marchildon,  Esq., 
merchant  and  agent  Richelieu  and  On* 
tario  Navigation  Compauv.  Spring  flood 
of  1887  reached  top  of  floor  in  T.  La- 
querre  8  hotel^  and  m  1885  this  floor  waa 
covered  by  3  mches  of  water. 

Four  spring  floods  rose  over  floor  of  Mr. 
Theophile  Lanouette's  house  (built  in 
in7)  viz.:  inl865,2'li";  inl868.r7i  ; 
in  1873,  ^' ;  and  1884,  li  '.  Elevatioo  of 
flood  level  of  1868  33  01  ft.  above  datum. 
In  1866,  water  entered  Mr.  LaD0uette*s 
residence  on  Sunday,  April  9th,  and  left 
it  again  on  the  following  Wednesday. 

Mr.  Ludger  Jolin,  Mayor  of  Ste.  Anne  la 
Perade,  called  on  6th  October,  1^. 
Flood  level  marked  by  him  in  the  spring 
of  1887,  considered  to  be  too  far  up  the 
River  Ste.  Anne  to  indicate  ocorect  water 
level  of  St.  Lawrence. 

Flood  level  of  1887  marked  by  Mr.  Aim* 
Dolbec  on  elm  tree  in  his  field,  at  request 
of  Mayor  Onesime  Rivard,  who  was  asked 
by  Department  to  attend  to  this  matter. 
(See  his  letter  dated  26th  April,  1S87, 
Appendix  Na  20.)  Flood  of  187^  which 
is  the  highest  experienced  in  this  locality 
after  that  of  1866»  rose  8  to  9  inches  over 
a  stone  or  boulder  pointed  out  brf  Mr. 
Dolbec   having  reacned  an  elevatioD  d 
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TABLE  XXVIL— Continued. 
Flood  levels  ^established  between  Lachine  and  Quebec,  etc. 
NORTH  SHORE,  RIVER  ST.  LAWRENCE. 


Locality. 


Grondines  wharf 
(Con.) 


:De0chainbault,  ^  to  A 
mile  below  parish 
church. 

^  (Portneuf  County. ) 


.'Portneuf  ViUage. . . . 
,  (Portneuf  County. ) 


S  c5  5?'  .         .  I 

i  .^  Z  '         Maximum  Elevations  in 

s  ^  £  feet  above  mean  sea  level  of  spring 

-S  ^^  floods,  according  to  local 

•3-0)  information. 


Remarks. 


o  fl  * 


1866. 


1884. 


39  7 


87  0 


27  14 


28  34 


2060 


1885. 


1886. 


2704 


1887. 


22  22 


'Stakes  planted  by  Trefle  Arcand  in  1887 
and  1888,  with  top  flush  with  higbeat 
water  in  the  s}Hing.  In  1888,  river 
reached  its  maximum  elevation,  viz. : 
24  95  ft,  28th  April,  at  about  6  a.m.. 
and  remained  near  this  level  all  day. 
Ice  commenced  to  move  at  Grondines  in 
1888,  27th  April,  at  about  9  p.m. ;  bat 
shortly  stopped  again  when  the  chaime] 
became  blocked  up  and  remained  so  up 
to  29th,  between  1  a.m.  and  4  a.in. 
The  waterway  got  chocked  up  with  ice 
down  to  a  point  a  short  distance  below 
the  wharf,  and  ice  shoved  towards  north 
shore  after  channel  got  blocked,  nsing  on 
top  of  wharf  7  to  8  ft.  in  height.  Ice  ^ed 
up  20  ft.  high,  on  shoal  off  wharf,  where 
it  remained  for  over  a  week.  This  is  not 
the  usual  way  the  ice  works  opposite  the 
wharf ;  generally  itsticks  at  Grande  Pointe 
des  Grondines,  where  it  partly  dams  the 
waterway  before  any  move  takes  place 
(.pposite  the  wharf. 

River  not  very  high  in  either  the  spring  of 
1887  or  that  of  1888.  Elevation  of  high 
est  water  observed  by  Mr.  O.  Porteknce 
in  the  spring  of  1888  nearly  the  same  m 
in  1887,  viz. :  22*2  ft ;  variations  of  river 
level  appeared  nearly  as  regular  as  in 
summer. 

Heights  of  spring  floods  of  1865,  1873  and 
1886  pointed  out  by  Mr.  Jean  Matte  in 
his  house,  situated  about  i  mile  below  the 
wharf.  Elevation  of  flood  in  1873  --  27*94 
ft  Mr.  and  Madame  Matte  state  the 
water  remained  very  high :  in  1866  8  days, 
in  1873  6  days  and  in  1886  3  days.  In 
1865  the  flood  waters  put  out  the  fire  in 
the  stove. 

Highest  sprinff  flood  levels  of  1865  and  1884 
pointed  out  by  Madame  Veuve  Pierre  N. 
Morissette  and  On^ime  Poliquin  in  their 
houses.  Elevations  of  corresponding 
marks  nearly  the  same  in  both  places. 
Flood  of  1866  reached  to  top  of  knobs  of 
chest  of  drawers  in  Mrs.  Morissette'* 
house  and  to  centre  of  tire  door  of  stove 
in  Madame  Poliquin's  residence.  Flood 
water  of  1884  touched  bottom  of  drawer 
in  first  house  and  took  in  half  the  foot  of 
the  stove  in  the  second  house  mentioned. 
Water  has  risen  several  times  in  the 
spring  up  to  underside  of  floor  at  Mrs. 
Morissette 'sand  often  enters  her  outhouse. 
Mayor  Camille  Poliquin  called  on  29th 
August,  1888.  Mr.  Poliquin  says  no 
mark  was  made  by  him  at  the  highest 
spring  level  of  the  St.  Lawrence  in  1887, 
as  requested  by  department,  because  ice 
was  shoved  up  so  much  higher  on  land 
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TABLE  XXVIL—Contiimed. 

Flood  levela  established  between  I^chine  and  Quebec,  etc. 

NOETH  SHOBE,  RTVKR  ST.  LAWBENCE. 


J,  >  J,         Mkiinum  Etevatknuin 

5^1  feet  above  mean  sea  levpl  of  bih4i 
^^j         Soodi.  accordiog  to  local 
j;^  a  9  information. 

■nil 


Cap^nt^. 
lAmorufC* 


PnntF  Mil  TnmblM 

Village  Im  baa). 

(Portnmf  Cnuit;. 


1H84.    ISHO.    1886. 


1887. 


than  th<'  wat*'T 
impowiiblii  to  I 

utiaCncMrily  t 
surface  later 
ferrynuui,  «ay> 

chaiiQel.  whicli 
cinvnl-  ver>- 
utrvnfrth  or  di 
»ay»,  floating  I 

panied  b^  a  Auun. 
Locality   visi 
uuirkx  madi 

and  ateep. 

the  avring, 


any  cither  p 
di*u  and  nl 
thp  parish  t 
rally  an  io 
tracted  pan 
the  mnuth  u 
above  (Jueb 
of  batture 
which  havt 
enolerly  wii 
Saiit^^.  pi  VI 
making  th<- 

waterway  li 
lieved  that 
chainn  of  ru 

would  have  ...      ..,    .... 

large  fields  of  batturviceinbutinJiTl  jHeceH, 
by  which  mean*  the  [umiatiun  of  a  aolid 
ice  brid^  30  lo  40  ft.  thick  or  more  at  the 
Chaudiem  iKwa  would  be  iin-vuntMl.  In 
■uchcaiienot  only  would  thfSt  Lawrence 
above  (Juvbec  be  opened  to  navigation  a 
fortnight  [o  thrtv  week*  earlier  iu  tlw 
■pring  than  at  prevent,  bill  tbi' chief  caum 
of  the  nUHt  diwatrouH  of  Iheojiring  floiido 
would  aluu  lie  removed, 
n  the  apring  of  IHM,  highent  water  mie  In 
wtlhinO':)  feet  of  under  nideof  atone  linU-l 
over  chimney  opening  in  Uaapard  ffc'.- 
land'a  old  hoiiM-.  Beland  nay*  ice  wa* 
piled  ui>  high  on  Tremblea  al.ual  uear  th^ 
place  ol  the  red  Ihhiv.  and  there  wa«  a  big 

S.m  in  the  river  bad  thenO'  tiUKarita  St. 
ichulM ;    he  does  not   rmiemher  nver 
having  aeen  the  water  riae  mi  high  lietnn 


Thi  ,    . 

week.        Upper  portion  c 
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TABLE  XXVII.— Continued. 

Flood  lerelB  eatftbluhed  between  I^chine  &nd  Quebec,  Ac. 

NORTH  SHORE,  RIVER  ST.  LAWRENCB. 

Munmiun  Elermliau  ia 


■-  I  J 

SS^'^  Hood*,  acconlinK  to  Imsl 

Loadit}-.  ifl  ^  infomiMHai. 

'.  %  =  '  1863.   1881   laea.  me. '  i887. ' 


Tnaabka  wbarf  tsrnnl  am  j  bf  ke  ui) 
wMcr.  Instead  of  tuakins  k  miin  u  the 
hiffant  flciod  IcTcl  which  obt^ned  ii 
April.  1887.  Mayor  Fortonu  Beiku  hi'- 


I  nqnot   BMlr    tn   the  deputBWOt,    b- 

•UiKtrd     the    SectnuT-tnHom,     Mr. 

OctaiF  Dtlule,  ta  ob*«ni«  and  nptm 

I  I  ilae  dfTBboB  of  the  hMi  wawr  lerrl  ni 

.  .  the  (■tnu;  on  the  thiid  day,  after  fnO 

'  a»oafDaDvmetlkFlartHwiDai,iiillit. 

'     1107.  alxNit  vliich  tiaK.  it  hu  betB  ofc- 

I  irrTMl,  Ibc   tide  anudly  rin*  higbrt  >i 

I  PkniCr  aiu  TmoUa  than  at  any  oclwr 

ttBp  in  the  (prioK  <rf  Uu  ynr,  proii^r 

I  becaaip  tbp  fnsh  water  diidiac^  cf  (b- 

1b  aanrdancr  with  tbia  inMnxiMa.  higii 

;  I  wmta  mi  Jkmr^rd  by   Mr.   IMiilf  « 

'  T*aibT.  the  7tta  of  Jduk     No  imiKQat 

iw  rrf  ttv  rinr  otiwnnl  at  thp  dfUdr 

n<U«7.  orthBtof  ia«. 

St.  AtiKUBiio  .  !     I}ti-3t313)li> In  Ii«4  *pnH  flood  mar  ta  within  3  bcbs 

1  Lm  (vikIb.  I  '  .of  inabv  wlr  of  Hnnd  fBtramp  <t«p.  and 

■  l\-H»uf  CuuDty.  I  ia  IMS  to  a  point  9  7  f wt  heiow  tap  d 

ftoor  is  Mr.  (i«jnr  Jonraiii  boiBe.  Id 
the  lijnvr  yrai  tbt  Htrr  cmimpiiced  to 
(ofalDCin  tW  ^niuBda  amond  thii  bamr 
UB  MASdayBHram^llat. April,  and  med- 
ial ijB  Cbe  bUowinK  Satoiday  aftanoai ; 
hai^ntt  thw  pt«mt«]  five  aoceas  to  Hr. 
I  riimaii^  prrfBHtfa  from  tbe  roadwaTfir 

abint  su  days.     FiflH«  kiadi  of  itolMv 
I  drift  wijud.  etc.  had  lo  be  cartni  a«ay 

^t*r  the  wMn-  )«l)«id«d.  In  lb«  yrar 
IMSur  I:*M.  wtam  ibft  laW  U«o.  Jnnrao. 
wB-acqaiiHi  hBbn,lbr  water  alio  nM- 
•ery  tui<D  in  tkr  >{«tfig.  and  Hnr  damap 
*■■  'tuoe  by  toud*  in  wrml  otbra  ytan 
bHuiW  liuv  iiicnaUy  DtmttOMd.  Mi. 
Fliilipfv  McClinhT.  wtuar  (ano  i*  ad)!- 


. .  aian.  wbneivr  a  (prmg  A _ . 

[mnmiciidinthi*  TtanitT  tbnr*' waialwayt 
s  siliil  Ke  famisp  at  the  "Sault.'  ni.: 
<]|<|niiite  thr  mxilh  of  llir  Rinr  C%aa- 
Ji-r-.  la  Wa  Che  rivFT  kriK  up  lo  or 
new  tjoud  lirwfil  far  afaoQt  firedayii  at 
tlHial  it  waathewlidkrTirvtnlfiealllK 
"  ::^«ult  ~  whtcti  caiMid  iW  wbolr  ticahlr. 
.\i  ibt  OioH  uf  tbe  ikUcK  tntutukni 
ivE  jaou  and  thDna  tAnx  take  iibM. 
r'TiFoi  .fc  point  one  mile  or  so  aborti  Juneau ^i 
fofthe___ 

ia  point  tbr 

jnuluaSV'  *-^[MBte  Pirrre  Gi«Daa  i  howe 
.u  'hvfvM  ut  the  h£Il.<B  tb*  ni^  loCap 
Kuu^  Village,  (be  ice  a^tt,alt>ioBtrii)eM 
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TABLE  XXVri.— C<"i(»u»^. 
Flood  levels  established  between  I^chine  anil  i 
NORTH  SHORE,  RIVKR  9T.  l.AWREXCK-ft 


^J  Maximum  Elt-vatUnm  in 

HiiociB  >ccordiD^  ID  loc«f 
^  ,  .  infunnktHHi- 

3^1        :  7 — ; 

^  =  '    INW.  <  1K84.     ItW^    1886.     1887. 


3S-& 


o  [artlv  Ml 


Laki-  »t.  Vt 


.    janiiiiinK  an 


Unllarx.  (.' 
•■  MominB  ( 
Am-ndix  N 

whrn  the  H^ 
iw  Ht  yi.^1-.. 
No  damatri- 
IvoliltMl  fnji 
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TABLE  XXVll.— Continued. 

Floo[>  levels  estsblbbed  between  Lachine  and  Quebec,  etc. 

SOUTH  SHORE,  BTVTJR  ST.  LAWRENCE. 


t>  *  M« 


11^ 


IflKt.     ISSI.    I«&    I88&    ISS. 


Pwbk   of  Ldinirir. 

Rum  S*.  Rrttw— 
niuuiKuJ  nirrixati 
fuui    14     LH4ii» 

Lo«  N.^  fittiL  Ttw.. 
|i)>ilir  lWk>vau« 


L«« 


No. 


EtikmkiO  IVWEVMA. 


L.*  N-\  >li:,    IVrr. 


PuiBte  •n  buk.  ■««  ndf  ^  R^«i>  Kra. 
■HH-brd  br  flood  wMFn  in  ttip  «pniv<:f 
).«B  korf  tlui  ol  l^K  tcivlkd  to. 


ei  10  j0  <n  Mrs.  Ckaaid  BaanMs  poinUd  ••■ 
<_«  ib#  rirrT  hsAk  ounnCe  ^    -  ^ 
Ilk  vlurfa  ■>GR'  n*«Kd  in  1M6-     Fkiod 
fc-v^  o(  l*r  »««<]  t..  tuiT  broi  Dtwh 
?  0  fw<  V>«M  thu  that  uf  18B6  kt¥l  W. 

.>  »    .  PdLul  wttm  of  ISW  niH   tu  tbr  io|>  li 

*.»*  ID  Mr.  P.  Gcjetles  modmot. 

<r  ??  Mark  BuiF  •.-%>    itok.-  l^   E   Butmo.  u 

hjn?7«(  afvi  rradiot  br  >{riii(;  flood  of 


L.-*    N  ^  .\>4,  J  .Jjtt 


y  'C     %    Sf  rj<.:  ><-'I-.«lV«BMfcHlbxtl»(>OCll|WlB 

■:i  K .-  U-joif  jTidp  PSKBw^'*  cut  HOK 

p--i-:>-Biv.  '>o  *m-  faoa?  gcnco  on  oeU*i 
wm<ii>«.  »<nh-<iHt  wV  of  boon.  Mali 
.'D  -.a-  4m-~>.'TiMiMt  br  wkt«r.  ilttril 
fv^i^i   -a  CO-  f^.ax  -.i   IWT,   17  Itri 


^  S^Klr■!U:^■B.^l■i>■.^ 


r-[«  ■  liatrsaai^cR  'ttou.  doae  to  tw 
■■■  »  ft.       *-  l>r.  Bri«i«i' 


-U  f 


.Jul  1-^7.  ourknl  villi  kknilt 
1  -w  r  M  domI  boirL  In  tbr 
■.  Mr    Lrwnir-  R.4ant. 

«i  rvacQ"!  ^■.'  tbr  f-aJC  of  ■  trtlilf 

4n.i.  ^  inttri    nt  hx  Mr.  PrtTTO. 


'--  -    'I  '.•»(*,  3i«riml  by  L,  OtkviA 

■  --.^-.vl  IT  -[.nun  Ikol  of  IS^ 
-.:  ■,;  ■!-  ^L  M  mrTnafcM.  »t  <i*^ 
.' ...  <t  -r.  u-    11^  imDV-     TbtA  pLic« 
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TABLE  XXVII.— Coniinwd. 
Flood  levels  established  between  Lochine  and  Qui 
SOUTH  SHORE,  RIVEE  3T.  LAWRENCK. 


n 


\,A  XiL  162.  Xwl 
udPtrrrrMarallf' 
'(•mrmduf  lot). 


'.j»I>-biio»e,   lion- 
(UHiil  WBtrr  woikx 


Unnrtiil        I 

''):u,  Jilbnt'aibop, 

■".Si  Charki  M..' 

OtlnrD    Ru*     St. 


Maiimum  E 


1885.     1884.     1889.     1886. 


blockMi  o|>  bj 

cloaed  up,  *nd 

go  u  to  penpil 

the  f  ictoru  G 
be  |in>t«ct(«l  fi 
(5i-«  nntcn  and 
Keq..  Major  i 
dated  May  G, 
Flood  or  188(1  ra 
undenide  of  ai 
outhouie,  a»  pt 
who  uvH  that 
18  inchea  ot 
■priiw  of  188a 
.iahmt  flood  1 
Vln.  John  T 
window  aaah 
Blui  abov.'  ai 
between  St.  1 
south  ihorv. 
much  dunaer 
"pring  flood  1 


hou» 


Flood  marlcH  mr 
Octave  Poirif 

LoilEUFUil     Wl 

et£.,  by  L.  * 
Lon^piiil,  in 
MiniatfTol  P 
Anril  2K.  It 
yhi, 


W'itli  ' 


»-12J* 
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TABLE  XXYU.—Contijni^d. 

Flood  levels  established  between  Lachine  and  Quebec,  etc. 
SOl^H  SHORE,  RIVKR  ST.  LAWRENCE. 


Loc&Iitr. 


Maximum  Elevations  in 


^  >  z 

c      z  feet  above  mean  Ma  level  of  spring 
fluodsv  aDOording  to  local 
informatioa. 


5  ^^ 


Remarks 


1865.  18^^.  1885.  1886.  I8gr. 


Nv>rth-w«*tcon»**r\»t    158"  0 

St.      Charie«     ami 

Alexander  sareet.**. 
North- wv*tc*>n»»rTt>f    137  8 

St.     Charles     and 

Chark>tte  $treeC». 
North- w«it  ciVT»er  of    157 '  7 

St.  CbarW  and  St. 

Aiiti>aae  ^ttrevt**^ 
At  jiiuctkn  oi  St.    ir>7  7 

-\iit«.»uie  street  and 

Vi^tat  Ki>ad. 
Toll   ifate  at    l»^wer    157  3 

end  of  town  of  Llw- 


U't    No.    27.    Ant.  136  i 

U.t  Nv».  17.  .I<.^|>h  Iv  ^ 

Lot  No.   hK  *i^>rKv  l.'^d  :? 
^.'barroti. 


L»'t  No.  \  Ia=uu*  iHi     l.M  S 
but4';e. 


M.U. 

\    lU  t 
L-w't    No.    -H.<^  .Kk-v*  I  ii     -.\:t  N 


Kiw.vx't  N  h*.'U  1 

i:c 

t» 

Si'lun>l*'U'(.iM'    ■»!     t(i« 

i;*2 

4 

Kti  1*«  \  UiUUlx, 

51  31  Mark  made  at  hieb«f«t  fltxid  level  of  l(^7. 

by  J.-Btt*.   Boothilier,  im   lb*"  brick  u 

iaath-*?misi  c«imrr  of  hu  hoa»**. 
50  W  Mark  make  at  the  water  wirfaee  of  1887  bv 

Mr.  E.  Benoit  in  tbf  c>*Ilar  d*tor  of  bi* 

*t«»»*. 
4^  0(^   .10  03,nood  mark< mad*-  in  1*^  and  1»<87  on  gaii- 

poBt  by  Mr.  PifTTv  Patettande. 

rm  Ol>'In  li^^  ili«d  water*  n*e  to  undershlr  i-f 
bacttrn  at  ba:$e  *^  clapboardin|r  at  north- 
eiwrttfod**  »*\-Mavur  Hurtrau  *  re*iti**wv. 

48  yri    *J  ^*    ^  ^  S^'ring  tiood  Wvi?l*'  iJ  18N\  1886  and  18^7 

p»nnted  *nii  by  Pifrre  Bnard,  toU-keepw. 
m  the  living  roocu  <>f  tb*-  tiiU  hooi!*-. 
Water  r**Biaiite^i  '*»rrT  higfa  fi>r3  dar-tiu 
lriJ-7. 
4»»  :?:  -17  ♦a*tP.»*«i  levnUof  188»>  and  1)*«<7  iir«ut«^««r 
nv  Ant.  Fa^rvaa  on  st**|ki  at  rfarentrai»f«». 

47  3f»    45  35*    45  3!*  P*^i  marka  mad*-  in  1J*C\  188l>  and  1^87 

by  Jv>j*eph  E^agnaalt  on  pcwt  ciuee  r«» 
Di»rth-4*ai*t  eorn»-t  of  hfc»  lirick  b^w**. 

4*>  S*^  Lrfvt*!  «}f  iCToimd  Ukken  in  fp.mt  <«f  dweflinp 

htm.'e  j£  hftirirht  rea«.hed  by  ftxwl  w»i*t^ 
'D  the  S'rTng«»t  1*<^  a»  p*int«i  -jat  by 
Mr  G.  trbarron. 

*»  II    +4  44    *4  T  In   l^^HT)  t},i,^  wai*-r^  werv  *»h  with  t-H- 

'.'t  -♦n.'^jnii  It'west  «*ntranc*r  <ep  of  Mr.  D« 
^u^Tif'-^  on(*k  bt'isiv,  remainrnir  neartb&t 
!h\»-i  fur  ai>Hit  ftmr  »iayv^  in  18s*  tbt- 
n»?r  r»j«;  to  batten  aiwnd  bai^e  of  oat- 
fb'uae.  biic  remain*^  «>tuy  afatrat  four 
h^'urs  Jkc  thii*  ♦*I«*vation.  In  l!^  it  caui** 
tii  A  p»mt  'm  ch«»  crr»an»L  in  fmt  of  tb** 
iwwiliag  jj*»iucr^   mc  by  Mr.  Daborjce. 


C>  Ai  .  .U  lilt  [D   'invkwiick  itt  iiw>»Iiin|r.  up  whicb 

water  r»i2**  -n  •*tjring  '^f  1*&»  pointed  out 
w  Mr   .V-  Vnef- 
W  ■<■  U  'H  T  •!»  <ir  .jn*»  y)i  cb**  Hacraoce  st»»p»  of  yii. 

Btttinkfu  >  ii'oue,  3  anHieet  umier  water  in 
S'rntf   "t    l.>K\     In   LS^T.  highest  flood 
w^Ki-r  thum  with  t)Of>  »>f  next  lower  *tep. 
4:*  n    -U''  *ikK'..«^   Vvf-I    jf  IS>8*>  ac  tup  of  sin  »ix«nd 
Mr.    r  Siottt-**  bixoie.  at  base  of  d»p- 
x-apiinit      Kl*»*«d    le«Hl   of   1887   1  to  2 
nciit^  ov%»-r. 
4r>  ;W  KV»*Ki   .fx*-;    ,f  <pnnir  ^^f  18li6»  marked  by 

Vrf^tinr  Bout:h»*rviIle  on  thr  iHgn-poftt  oi 
Kiw.n.-'it  ^  luteL  corner  «if  St.  Jeaa  and 
■^kt?-  K-AuiiUe  ^(trev&k 
as  ^C^fiiirnj  tuuo^'r  *>f  proCevtioB  work  al««g 
n  s  **r  lauk,  m  rear  (jf  the  9ci>ool-hoa»e  ot 
•  n*-  Kr^r*^  ViacBurs  covered  by  «i  incbt» 
't  water  'n  the  mtnc^^  1887.  Tbi* 
it7(.>ta  was  lueikrtxred  by  Brother  Nadioi 
ui«i  'M'lnctni  nit  tu  me  br-him,  in  ooiQ* 
tvuiv  ^itti  Dr.  I>»n<tfs»  who  wa»M»)t« 
jj  Bo\ico«*^ille  :n  18^. 
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TABLE  XXVir.— Con 

Flood  levele  estHbtiehed  between  LhcI 

SOUTH  SHORE.   RIVER  ST. 


\"i  I J  Maiimum  EIovMiuu*  in  i 

I  b'CI  fivt  kbovetneiui  m«  level  uf  spring 

\S  f  >  infomution. 

|^=  S'*   1886.  I  18M.  I  1886, 


CnrlKT  o(  St*-.  C«th-,  133  .1, 
mof  md  Str.   K» 

1 

Villup  of  Vuvnnw     HT  8  . 

■Hitntd.  '  ' 

lOl.  o(   V«cl»TW).|  I 


VJUnuf  Vatmnni.    147' 
irMblvkiwwhvf).! 
VJla«*of  VueiUM.'  147  2  . 


4336   43  27 
43  79'. 


-,.     142-28 

I 
43  .%S   42  S 
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TABLE  XXVlI.—Co,Uiu«^. 

Flood  leveb  est«btisbed  between  Lachine  and  Quebec,  t 

StirXH  SHQRE,   Rn-EK  ST.  LAWRENCE. 


•iU 

*«t*bove,D«o»«Wetof 

priM 

|i^ 

U~ll.,.          ^  ,  j 

KHBTk.. 

JH 

ISia     ISW.     ia&     188t 

^1 

44  « 

1 

«eWMm..p  in  spring  o(  laff- lo  *rtbniu! 

L.<  X*  221.  Kto« 

E.    Dp-hutbh  to  Aud    U  fifcniT  7  'J 
bo>r<l  E»i8Tf  pal  op  by  him  <a  *  Urgt  v^ 
tnr.   u    nqtm  uf    Mootnol  Harhoir 

TffT    high  kvri.  «  41.  only    for   ^-n 

¥i  •s5  FV«1  But'  narft  by  Cfcm™t  Duprj  J. 

hi.-«iixhmiL>ui.,  oo»do(»fiw».  Flui.l 

At  wt»ri.  V«cb««    l»  ^ 

ear  ew 

e  ji  «•  * 

EDkriu  in  l>ro  jW  h7  naiW  ailh  >  bti 

Kt    il,.  TuBjthr  r»«m»r..i*  <■  hi.  o( 

(•^UT<l*i|i.     In  l}*£?nin-i»«h>witbia 

lN«i..ti..*«yto41-61t«*.     OidwidHii- 

•utr  thu  the  A*idf  of  1^>  i«  mm-  fh 

U*   Nv-.  33.  Trbf--    IJ:  -. 

o  «•  e  fi- 

f*.<v  Ch*J»«. 

fiilT  br  1/  Chiffnun. 

1>,«  Ni^  ».  J-B*..    136  J 

e  * 

-U  l-^Mvknut^l'uhiKfaMlkudlFM'IdlSKi'y 

Mv^u. 

.1    Bt^.    M=«au,   <n   m  putilim  ia  b' 

b.  n«.   IHT    lb*   Wnn-.       Floud    l»o4  - 
IV.7  imlicwwJ  go  pi-onH  id  fpnl  ul  h- 

Ii  ;■«'  i!.>>d  CUM-  u[>  lo  Uip  .il  VFtu<i> 
1.-T  i-f  Mr.  .\.  ftq^inr'T  bcoar.  ud  la 
IV*  cbe  «u«r  PUT  to  top  ut  bU  <i  lb- 


UtN.^ii.vlf-*;i-«    UV  s 


■}...i  [rvri-u*  !■«*-«■  mKkedbv  Mr. 
Cfarcomr  uB  ha  bun  d><».  In  l>-< 
*c  [vi»r  jwiit-nlT  ukI  iMi-iinMl  vw 


ar  uid  rrmtnl  snidi 

Fl....)   •(  l-t-«  roi*  &j  t.<p  o*  ««-«id  ml' 
-.iri;.  icui  ibax  (rf  ts^  ui>  to  Undii 

■.'iRiK.«l    Icvti   at   IS*   luii 

iiui'-'iv  --n  ^njond  by  .  _  .  __ 

■n  i-wr  Turiiwt  •ji*ia<t  "mten  reKbfd 

-'If  Tl'l'   II    <»■  <->f  tbp  urniBDCf-trpk  if  I 


puanUd  om  b) 


.^  1..^  Ir*-;..*  IN4al  Dpi«'  •i<i''i'' 
.-u  It  Saatr  LtmlMt  BiiisjiiliV  b«». 
i\  AOld-.  IBCHWCniB  of  PoK  Rdol 
nil  -""ich  jliiT*  of  :*«.  l^irmice,  "it 

.J  *..!!,-*-lo<ipciopo*lJtS.ini*rt-i 
*>n  with  kB  KiF  on  ■  lua)'!' 


ijrk^  uwiv  by  Mt.  CVowni  Cbnti* 
.1  Afrtinrf  hL-t  bun.  UHBtn)  ■«'  I'V 
c  r-;<mt  -f  >Lin«  DnhuwL  i.V' 
uil     'tii<«'»i»_iH   by  tbf   MftT^. 


Hii 
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TABLE  XXVU.— Continue. 

a  levels  estAblii^hed  between  Lschine  am 

SOUTH  SHORE,  RIVER  ST.  LAWRE 


5S& 


Maxiuiiun  Elevatiooe  in 

It  »buve  mean  sea  Invel  of  Hiiring 
floods,  According  to  local 

1W)5.     18B4.     1886.  '  1880.     1BS7. 


iC.i.  of  Richclieii 


Iiri'O!  36  59    ; 


'    3600    36-84 


""'■'!    i 


i.Fnoco>>diiI^.I  Its  7   36  SSJ   . 


Spik«  dn 
H>rbot 
iniiioit 

Flood  l«v 

KHq.,    I 

Mr.  D< 
A.  A.  : 
complii 
by   thf 

Roodl 

olEccai 

of  1H86 
Coin  mi 

SL- 

3U,N'ftildr4v 

MichMi 

I    »«Mah 

I    luck.    . 

,     l)V  thi^ 

li<H7,  1. 

'    Mth<-t 

ri  ikl  Hiehe-t  1 

Ht.   Fri 

I  >Siirin(p 
1  deuwti 
'    1888  ■! 


'&>,>*  Ywn«k».( 
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TABLE  XXVII.— Con/tnir^./. 

Flood  levels  established  between  Lachine  and  Queljec,  et<.\ 
SOUTH  SHORE,  RIVER  ST.  LAWRENCE 


Maximum  Elevjvtioiui  in 


Locality. 


*,>3 

c  '^  1  feet  above  mean  eea  level  of  spring 
-3^5*         flood*,  aooording  to  local 
;§  s  ^  information. 

I's^        ,  ; 

t^  *   1865.  I  1884.    1885.  |  188a    1887. 


Remarks. 


Nicolet t  878 

(BaU9    MiD,   near  ; 

mouth  of    River 

Nicolet.)  I 

(Co.  of  Nicolet.)  I 


Parifih     of    Nicolet, 

(Port  St  Francii*.) 

(Co.  of  Nicolet.) 


Pari»h    of    Ste.    An- 

gele. 
(Village  of  Doucet's 
Lankin^. ) 
(Co.  of  Nicolet.) 


K5  4 


. . . .  I 


88     35-20 


Parish  of  Becancour. 
(Mouth  of  Rivi-rBe- 
cancour. ) 
(Co.  of  Nitx>let.) 


Gentilly  Village,  op- 
posite new  itarijih 
church. 
(Co.  of  Nicolet.) 


73  3     35  71 


(k5  4      37  01 


33'95|ln  the  sfiring  of  1887  the  floor  of  Mayor  (t. 
I    Ball  s  office  was  6  in.  under  water ;  i& 
.     1886  river  rose  0  3  ft.  1ms  than  in  1887, 
and  in  1885  the  water  only  came  up  to  top 
of  floor ;  the  whole  according  to  ofaierrft- 
tions  made  by  Mr.  P.  D.  roirit*.    Mr. 
Anselrae  Proulx,  who  resides  a  shcNl  di* 
tance  to  the  eastward  of  Mr.  Ball's  millN 
states  that  the  highest  water  known  here 
is  that  of  12th  April,  1865,  when  the  rosd 
way  was  flooded  to  a  depth  of  at  least  li 
ft.     Alter  the  roadway  was  covered  hv  "t 
ft.  of  water,  which  p«itout  the  fire  in  Mr. 
Proulx  8  stove,  a  violent  hurricane  spnmg 
up  from  the  westward,  which  nJled  of 
the  waters  to  %n  additional  height  <^  4  ft^ 
,     raising,  at  the  same  time,  swell*  soft 
I     ciently  powerful  to  lift  up  the  roof  of  hi- 
>    old  stone  house.     Total  lo^  suffered  by 
I     Mr.  Proulx  estimated  at  $1,500. 
34  12  In  April,  1887,  the  river  rose  to  the  top  >•( 
i    one  of  the  steps  of  the  flight  leading  av 
I    to  the  first  floor  of  the  house  occn^ira  br 
I     Mr.  Eine^t  Duval,  a^pent  of  the  Richelitni 
I    and  Ontario  Navigation  Company. 
33  44,  Flood  mark  Na  1  (^'44), made  in  the  spring 
33  53!    of  1887,  1 14  ft.  below  top  of  fence  wst 
at    north-west  comei   of  Napoleon  i^ 
mothers  garden,  by  Joseph  Desilets,  £«)., 
Secretary- treasurer  Ste,  Angele,  via. :  »t 
the  rec^uest  of  Mayor  Leon  Denonooiirt, 
and  with  a  view  of  8Up(Jying  the  infor 
nuktion  called  for  by  tne  Pu&ic  Works 
Department.    Mark  No.  2  (33*53),  nail  i« 
(i.  T.  Ry.  wharf,  nearoutei  switdi,  whicfc 
was  covered  by  2  inches  of  water  at  tiiw 
of  soring  flood  in  1887. 
Klooa   le^-el  of  1865  pointed  out  approxi- 
mately  by  Mr.   Antoine   Bouiveou,  * 
years  of  age,  who  stated  that  Wie  waUr 
stood  1^  ft.  deep  in  the  road  opponte  bi^ 
i     house. 
32"  56;  The  siiring  flood  waters  of  1887  rose  up  v^ 
hook  or  staple  on  Mayor  Louis  Masw'* 
bam  ;  this  level  observed  at  special  re- 
quest of  Public  Works  Departmeot,    It 
I     1865  water  came  up  to  centre  of  lower 
panes  of  ^ass  in  Zephirin  Chanipooji  ^ 
front   windows.      Mr.  Champoux  ntxU^ 
that  in  1873  the  river  was  onfy  15  inch** 
lower  than  in  1865. 
32  18  Spring  flood   level    of    1887    oU^erved   by 
,     Mr.  Louis  Baril,  near  his  house,  at  r^ 
i    quest  of  Mayor  Mardl  Tour\-ille.  with 
view  of  furnishing  information  called  I 
by  the  Public  Works  Department. 
FUiod  mark  of  1865  on   Pascal  Pbibsan 
houi^,  3*25  ft.  above  window  sill,  poin 
out  by  Mr.  BariL     Flood  level  of  I 
jioiuted  mit  by  Mr.  Poissant 


J 


188 
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TABLE  XXYn.—CantinuecL 

Flood  levels  established  between  Lachine  and  Quebec,  etc. 
SOLTH  SHORE,  RIVER  ST.  LAWRENCE. 


c  *-  .* 


LociJity. 


^,-  ^  MAximam  £lev»tioiu  in 

a  ^  s  feet  above  meMi  fiee  level  of  sprtsg 
J  ^^0*  floods,  aooordinff  to  local 

5^  s  mformatioo. 


Remarks. 


^ 


s-« 


1865.    1884. 


-I- 


1885.  :  1886.  1 1887. 


Locbtniere — Con. 


Point**    PUtvm    ^Co. 
*»f  LoibiuKTt'). 


35  6 


.    26-21 


of  Lt>lbiniriv>. 


2y  4    -*«  .\"\    26  3i» 


8t.  Antoint*,  f<.K>t  of 
Cc»t*''»  hilU  -  uuIfH 
below  i)«iri>iti  chtuvh 


19  ti 


2t>  :m 


that  the  water  was  very  high  in  1)Q.  ih> 
damage  was  done ;  but  a  ouaple  uf  jmr 
prevkxis,  when  the  river  did  not  ruennr 
so  hi^,  the  ice  damaged  Mr.  Bcnueri 
Mack«nith*»  shop,  and  shoved  hi»  ha^^ 
across  from  the  north  to  the  sooth  »vk  ^i 
the  roadway.     In  1875  the  water  covered 
the  road  for  four  to  five  da  J8,and  fi  ve  baiVi- 
in^  were  flooded  in  this  locality,  nmif 
being  badly  daznaoed ;  other  demc^iiked. 
liVlientbe  river  is  blocked  a  short  di^tanct 
above  the*  Platon,  the  water  is  geiw rslh 
retained  at  a  ver^  high  level  at  Lotbhu^re 
and  vicinity  donnff  several  days,  becaiur 
the  large  caakee  ana  fields  of  ioe  whk'b  v^ 
shoved  aground  on  to  the  foreshore  ftt 
Portnenf,  have  to  pivot  through  so  an^Hc 
of  nearly  90^  before  they  can  make  rh^t 
way  past  Pbinte  Platoo.     When  sn  kf^ 
bridge  is  formed  at    the    "Saolt,"  tb^ 
channel  of  the  RicfaeKeu  Rapid  abo  gene- 
rally   freeses    over   opposite    Lotbrnim- 
shortly  after,  (««  as  to  afford  a  safecrweing 
for  vehicles-     In  years  when   the  n^ff 
remains  open,  an  ice-boat  ferry  service  i* 
«*stabtisbed  between  Lotbtniere  and  Di^ 
cfaambault  and  Lacbevrotiere  on  the  south 
shore.  This  service  is  here  performed  with 
much  greater  facility  than  at  Quebec  city, 
for  the  strong  current  keeps  uie  drifdoj; 
InmpK  of  ice  well  apart,  so  as  to  afford  a 
comparatively    free    passage    across  t}» 
cbuiDeL 
23  ^^*  Flood  marks  made  by  Joseph  AogerunHon. 
H.  G.  Julys  boat  house.    Mr.  Auger  ssy« 
that  durij^  the  30  years  he li  ved  at  rUum, 
he  never  saw  the  water  rise  higher  thsn  is 
the  spring  iif  1884  ;  there  was  at  that  time 
no  marked  change  in  the  river  level  at 
either  ebb  or  flooa  dnring^some  eight  d»V!». 
The  flood  level  of  1887  was  marked  bv  Mr. 
Aug^r  at  the  special  request  of  the  Public 
Works  Department. 

In  the  s^ng  of  1884  the  floor  of  Captam 

F-  Boisvert  s  verandah  was  oox-ered  bv 
1|  inches  of  water,  and  in  1865  CapCsio 
]Ek}isv«frt  stateu,  the  river  stood  abcrat^ 
inches  over  this  floor.  [See  Mayor  F. 
Boisvert  s  reply  to  departmental  circuUr 
of  26th  ApriL  1887,  Appendix  No.  201 
. .  Flood  level  of  1884  marked  on  Isssc 
Daigte'a  boat  house  at  the  foot  of  Cote'« 
hill.  Majror  X.  Dion,  in  compliance  with 
lequest  of  Public  Works  Department, 
ui»de  a  flixd  mark  on  the  same  boat  hao^ : 
but  Mr.  Ditm  was  absent  when  SL  ADtoiiM' 
was  \n:*ited  I9th  October,  1887,  and  doow 
present  could  (MMnt  out  the  mark-fTJ-S^ 
Sir.  Dii  n»  reply  tt)  departmental  circu- 
lar, Appemlix-^So.  20). 
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TABLE  XXVII.— Con<-/«, 

Flood  levels  eatabliahed  between  Lachine 

SOUTH  SHORK,  RtVEB  ST.  LAW 

K  i.^  Maiiinum  elevfttiona  in 

|'^||fr«t  ftbuve  mean  a«  level  of  Hj 


^Iflfeet  abuve  mean  oea  level  of  Hpnng 

S&'         floodn,  ■ccording  to  local 
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In  addition  to  the  tidal  diagrams  and  illustrations  already  mentioned,  I  farther 
submit  herewith  : 

V  A  profile  of  the  River  St.  Lawrence  between  Quebec  and  Lachine,  in  one  lengUi 

(111.  No.  XXIV.)  ;  horizontal  scale  tt^/^t:  or  4,000  ft  per  inch  ;  vertical  scale  r^r^  or  16 
^  ' '  48000  ^  192 

ft.  per  inch.  From  Quebec  to  Montreal  the  axis  of  the  ship  channel  has  i^proximacely 
been  followed,  thence  to  Lachiiie,  the  waters  edge,  along  both  the  north  and  t^outb 
shores.* 

2'  Two  sets  of  typical  local  tide  curves  which  obtain  at  the  places  where  con- 
tinuous series  of  tidal  observations  were  made,  plotted  in  chronological  order  and  at 
their  proper  elevations  above  the  mean  level  of  the  sea — together  with  two  series  of 
characteristic  hourly  instantaneous  ebb  and  flood  curves,  extending  from  Quebec  op  to 
Lake  St,  Peter.  In  constructing  the  local  curves,  the  times  were  laid  down  as  absc^a«^ 
to  a  scale  of  1  inch  per  hour,  and  the  heights  of  the  water  as  ordinates  to  a  scale  «l  i 
inch  per  foot.  The  horizontal  scale  adopted  for  the  hourly  instantaneous  curves  is  ^ 
miles  per  inch  and  the  vertical  |  inch  to  the  foot.     (6W  Illustration  No.  XXV.) 

PROFILE   or   THE   ST.    LAWRENCE   BETWEEN    QUEBEC    AND    LACHINE. 

PhtHtration   XXIV, 


On  this  profile  sevenj.  of  the  characteristic  or  typical  flood  and  high  and  low  water 
levels  above  determined  and  some  instantaneous  curves  are  laid  down.  The  whole  irf 
the  permanent  and  many  of  the  temporary  bench  marks  established  on  both  sides  trf 
the  river,  are  also  indicated,  together  with  the  parishes,  principal  landing  pl»ce> 
corrected  establishments  of  the  tide  stations,  etc.,  et<;. 

In  constructing  this  longitudinal  section  of  the  river,  the  distances  and  depths  wen- 
taken  from  the  admiralty  charts,  cadastral  and  other  maps  obtained  at  the  Qtiebec 
Crown  Lands  Department,  plans  of  the  river  furnished  by  the  Montreal  Harbour  Com- 
missioners and  other  documents  on  record  in  the  Public  Works  Department. 

In  reference  to  the  depths,  I  have  to  state  that  there  exists  in  many  cases  much 
uncertainty  respecting  the  particular  stage  of  the  river,  or  kind  of  tide,  to  which  th* 
soundings  given  on  the  plans  correspond.  Under  the  circumstances,  I  have  endeavoured, 
both  as  regards  depths  and  distances,  to  make  the  best  use  possible  of  the  official  docu- 
ments and  other  information  available,  which,  I  may  intimate,  is  neither  as  ctMnplete  or 
reliable  as  would  be  desirable. 

The  various  high  and  low  water  levels  and  loci  and  instantaneous  eur\*es  indicated 
on  the  profile,  may  be  enumerated  and  described  as  follows  ;  commencing  at  the  lowest 
near  the  eastern  end,  viz.  :-  - 

(a)  Approximate  lowest  possible  water  level  during  season  of  navigation,  at  lowest 
known  stage  of  river  pn>per  20  So  ft.  above  datum  at  Vercheres,  with  persistent  high 
westerly  winds  and  corresponding  to  springs  of  maximum  importance  (118)  up  to  Points 
aux  Trembles  (^'u  ho^)^  or  St.  Croix,  and  to  neaps  of  minimum  importance  (30),  thencf 
westwaixl. 

(h)  Low  water  datum  level  prt»poseil  for  the  reduction  of  soundings,  so  as  to  indi 
cate  the  uiiuimum  depths  that  may  be  safely  counted  upon  for  navigation  purposes  in 
the  ship  channel.  This  liiie  rep>resents,  as  already  explained,  the  locus  of  the  loweet 
possible  ti\>ughs  of  tide  waves,  whether  at  springs  or  at  neaps,  with  a  fluvial  discharge* 
tx>rresp*.mding  to  the  standaixl  low  mean  river  level  of  21*50  ft.  above  datum  at  Ver- 
chereN  and  lt)0  ft.  over  mitre  sill,  fuot  of  old  k»ck  No.  1,  Lachine  Canal  ;  the  weather, 
inclusive  of  atmuspheric  pivssure,  being  assumed  to  be  in  a  normal  condition. 


♦>4 
•  pTv»ftlt»  of  ^hip  chanuHl  iu  une  length  litho^raphetl   ^^  of  original  six«,   X/o  Accompaaj    Official  R*r 

iK>rt  of    Hon.    the   Minister  ol   l»ublic   Work*  for  HstJil  year  lSi»l)^9L    Horixuntal  scale  fi^c^   or  6,230 
ft.  i*»r  inch  ;  vertical  wale   g^^  or  25  ft.  per  inch. 


^^^^ 
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(r)  The  level  which  the  8t.  Lawrence  woul4  assume,  approximately,  if  the  estuary 
vav  abstracted  fn>m  the  influence  of  the  tides,  with  16  ft.  depth  over  the  sill  of  old 
In<4c  No,  1,  ccirresponding  to  mean  surface  elevation  2 1*50  ft.  at  Verch^res.  In  such 
tn»e  the  total  fall  would  be  from  Montreal,  foot  of  Lachine  Canal,  to  the  Gravinj(  Dock 
ftt  St.  Jiiseph  de  Levis,  Quebec  harbour,  27*54  ft.  —  1-15  ft.  —  26*39  ft.  in  a  distance 
•*f  163 A   miles. 

(a)  Instantaneous  curve,  ordinary  ebb,  low  water  season  (October,  1^^87),  corres- 
(■mding  Ut  half -tide  level  at  St.  Jean  Deschaillons. 

(r)  Instantaneous  curve,  ordinary  fl(xxl,  low  water  season,  corresponding  to  half- 
Xu\e  level  at  St.  Je^n  Deschaillons. 

These  two  instantaneous  low  water  curves  are  for  a  tide  having  an  astrononjic*al 
(.efficient  of  alM)ut  71,  with  the  river  level  22*0  ft.  above  datum  at  Vercheres,  and 
Ift-."}  ft.  over  the  sill  of  old  lock  Xo.  1,  Lachine  Canal.  They  represent  the  mean  of  the 
lorijatudinal  profilers  presente<l  by  four  waves  having  coefficients  of  39,  117,  41  and  86. 

(/}  Instantaneous  curve,  ordinary  ebb,  high  water  season  (May,  1888),  correspond- 
mir  to  half- tide  level  at  St.  Jean  Deschaillons. 

(g)  Instantaneous  curve,  ordinary  flood,  high  water  sea.son  ;  corresponding  to  half- 
tid«'  level  at  St.  Jean  Deschaillon.s. 

These  two  instantane<»us  high  water  curves  are  for  a  tide  having  an  asti-onomical 

•  iK'fficient  of  70,  with  the  river  level  30  ft.  above  datum  at  Vercheres,  and  23*0  ft.  over 
•ill  «>f  old  lock  No.  1,  Lachine  Canal.  They  indicate  the  mean  of  the  logitudinal  profiles 
of  f«»ur  fluvial  waves  having  coeflicients  of  44,  82,  46  and  107. 

(h)  Lowest  water  possible  at  high  tide  during  seascm  of  navigation  with  river  at 
*Mii«4t  normal  stage. 

(0  Highest  water  |)ossible  at  high  tide  during  season  of  navigation,  with  river  at 
l"vi«*>t  normal  stage. 

The  first  of  the  two  water  lines  last  descril^ed  is  the  locus  of  the  wave  summit  of  a 
tteAp  tide  of  minimum  importance,  with  a  theoretical  amplitude  cor resp^jni ling  to  co- 
rtfxient  30  ;  and  the  second,  the  locus  of  the  summit  of  a  spring  tide  of  maximum 
A*tnm«.mical  imi)ortance  corresponding  to  coeflicient  118;  the  river  lieing  in  each  case 
u  the  low  normal  stage  when  the  water  surface  stands  at  elevatitm    2rr)0   ft.  at  Ver- 

♦  hfn*,  and  16  ft.  over  the  sill  of  old  lock  No.  1,  Lachine  Canal. 

{j)  Highest  water  pixssible  during  se>wson  of  navigation,  with  weather,  including 
iimospheric  pressure,  in  a  nonnal  state.  This,  as  already  explained,  is  the  locus  of  the 
^iirh  tide  leveb*  of  a  spring  tide  having  a  theoretical  amplitude  of  108  (the  highest 
^■^•'dhle  in  May),  with  the  river  at  the  highest  known  level,  viz.,  36*32  ft.  over  datum  at 
Verclieres. 

(X)  Highest  wAter  observed  at  Quebec  and  vicinity  during  the  season  of  navigation, 
'»UL,  5th  November,  1884,  resulting  from  .springtides  of  a  theoretical  importance  of  106, 
driven  up  by  a  north-easterly  hurricane;  the  river  l>eing  17'-6"  over  sill  ohl  lock  No.  1, 
I^iAcfaine  Canal. 

(/)  Appnjximate  locus  of  highest  known  levels  reached  by  flfxxls  resulting  from 
"ftotructitm  of  waterway  by  ice  or  from  wind  pressure,  or  from  l)oth  c<»mbined,  from  St. 
August  in  and  St.  Nicholas  to  Montreal  and  Lachine  Ilapids. 

LOCAL    .AND    INSTANTA.NKOUS   TIDE   CURVES. 

Ifhttttrntioti  No.  XXV. 


These  curves  correspond  : 

in)  To  the  spring  tide  of  greatest  importance,  observed  at  the  time  of  the  year 
lAatumn)  when  the  oceanic  waves  are  least  disturl>ed  by  the  fresh  water  discharge  of 
tb^  river,  viz.*.  to  the  spring  tide  of  18th  October,  1887,  when  the  depth  on  the  lc»wer 
niitpfr  sill  of  old  lock  No.  1,  Lachine  Canal,  was  16*67  ft.,  and  the  astnmomical  tidal 
ftiHBcient  117,  or  only  1  below  its  greatest  possible  value  (118). 

{h)  To  the  least  neap  tide  olwerved  during  the  .seastm  (spring)  when  the  regular 
prtipAgktion  of  the  pendfklar  oscillations  generated  in   the  oj)en   Atlantic,  is  interferetl 
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extent  by  tli*  large  volume  of  drainage  wat«r  carried  by 
:  to  the  neap  tide  of  20th  May,  1888,  having  a  theoretical 
depth  of  from  2*5  ft,  to  24-6  ft.,  on  the  tower  mitre  aili  of 

vee  of  places  on  the  upper  portion  of  tlie  St.  Lawrence  which 
)ne  maximum  obtains  between  the  two  consecutive  low  tide 
ween  two  oonsecutive  high  tide  levels,  nor  do  these  curves 
«-s  that  might  be  considered  singular  or  original  in  other 
I  be  specially  noticed.  The  local  curves  serve  to  show,  in  a 
«d  duration  of  the  floods  and  the  correspondingly  increased 
iroceed  up  stream,  which  is  the  case  on  all  estuaries  ;  also, 
water  level  may  sink  to  the  eastward  of,  say,  Ste.  Croix,  and 
B8tward.of  this  place  during  series  of  gaining  tides,  or  vice 
eing  in  importance,  the  diminished  amplitudes  of  the  high 
o  those  of  the  low  water  season. 

and  depressions  in  the  local  curve.*)  maybe  caused,  here  as 
undulations  having  shorter  periods  than  half  a  lunar  day ; 
te  satisfactorily  ascertained  only  at  points  on  the  lower  St. 
pi'Opogation  of  the  tidal  oscillations  is  much  less  disturbed 
and  marked  changes  in  tlie  elevation  and  general  conform- 
ry  than  al)ove  Quebec  city. 

IS  curves  indicate  clearly  the  nature  of  the  surface  declivi- 
lary,  for  typical  phases  of  the  Huvial  intumescence  which  is 
vei-y  nearly  absolute  maximum  astronomical  importance 
y  low  Bti^e,  and  also  for  corresponding  phases  of  low  astro- 
e  fresh  water  stream  is  most  powerful, 

lo.  28301— from  Quebec  to  Pointe  du  Lac"  (111. :  XXVI.) 
ite  du  Lac  to  Lachine  "  (III.  XXVII.),  to  both  of  which  re- 
de herein,  the  tines  of  geodetic  levels  run  along  the  rivers 
inclusive  of  river  crossings,  check  and  loop  lines,  etc.,  are 
i>f  the  bench  marks  indicated,  all  in  red.  Average  scale  of 
■-r  inch,  ditto  of  map  No.  :i8306,  10,423  ft.  per  inch  nearly, 
J  account  in  both  instances.  The  most  important  results 
onthly  series  of  tidal  observations  and  river  gaugings  which 
it«r  season  of  lf*87,  and  the  high  water  season  of  1888  as 
levations  of  the  moi-e  prominent  bench  marks,  have  been 
lular  form,  also  in  red.  The  axis  of  the  ship  channel  and 
m  level  of  the  sea  of  the  low  water  datum'  level  proposed 
:s,  811  as  to  indicate  the  minimuui  depths  that  may  be  safely 
purposes  in  the  siiid  channel,  are  shown  in  blue. 
St.  Lawrence  ship  channel  between  Quebec  and  Montreal, 
racteristic  tide  and  river  levels  already  enumerated,  the  ap- 
Ldmiralty  soundings  appear  to  have  been  rwluced,  and  a  pro- 
of the  whole  River  Kichelieu ,  from  Rouse's  Point,  I^ke 
;n  added  on  these  charts  to  a  horizontal  .loale  of  30,000  ft 
per  inch,  as  also,  reductions  of  the  .series  of  typical  lixal 
e  curves  already  described.* 

io%-e  liencribed,  hav«  hevn  re[irodiioK(l  hy  lithogmiihy,  e»ch  in  two  putu, 
nt  Ke(Mjrt  ami  marked  ii  Biid  b  ;  the  tiUiib  of  tht-  nvern  being  enlund 
ond«  in  a  scalp  <>f  10,0U0  ft.  per  i.ich. 

iliriwB  the  plan  irf  the  Hiver  Sl  Lawrencf,  Quebec  lo  Puinte  ilu  Lar, 
hannpl.  On  No.  XXVIfc  are  shown  the  local  and  insMntan««iw  hourlj 
rt*iiltit  of  the  tidul  observations  and  rivpr  gaugHngs  of  )8S7-S8,  id  talni- 

le  Sl.  lAwnnce,  I'tiinte  du  Lac  to  Montrtuil  and  lachine,  with  conwi* 
.  No.  XXVIIt  is  a  ptan  of  the  whole  River  Richelieu  U,  tlw  nine 
,000  ft.  [)er  inch,  with  profile  of  navigable  chAnnel. 
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RATK8   OF   RISE   AND    FALL   OF   TIDES,    QUEBEC   TO    BATISCOX. 

According  to  the  t3rpical  local  tide  curves  constructed  and  the  results  of  the  series 
(if  continuous  observations  made  in  1887-88  generally,  the  maximum  rates  of  rise  and 
fill  of  the  tide  water  obtained  at  the  gauging  stations  between  Quebec  and  Batiscan, 
luuler  ordinary  conditions  as  regards  wind  and  weather,  at  springs  of  maximum  import- 
juine  during  the  low  water  season  of  the  year,  viz.  :  as  shown  hereunder : — 

TABLE  XXVIII. 


il»ugiiig  Stationii. 


U*nB  (vraviiig  Dock. . 

Chiudi^TP 

!*«.  Nicbobhs 

INnnterUtun   .         .    . 

GraodiDes 

JtL  Jtma  d<w  ChjuUunH. 
ttettscmn       


Maximum 

rates  of  rise 

of 

flood. 


Feet  per 
hour. 


9 
7 
6 
5 
3 
2 
2 


•00 
80 

•90 
00 

•«o 

80 
00 


Time  after  low 
water. 


H.  U. 


H.  U. 


0  28  to  0  48 


0  IS 
0  14 

0  11 

1  11 
1  03 
1  04 


«« 


«( 


0  43 

0  48 
113 
2  11 
2  24 

1  41 


Maximum 

rates  of  fall 

of  ebb. 


Time  after  high 
water. 


Feet  per 
hour. 


4 
3 
3 
3 
2 
1 


•90 
•CO 
00 
00 
10 
60 


0'80 


H.  M. 

0*46  to 
0-37 
0  42 
0  28 
0  33 
0-20 
0  08 


tt 


(t 


«t 


<( 


H.  U. 

1  82 
1  66 
1-45 
111 
1  07 
0  57 
0-42 


In  computing  the  t3rpical  mean  rates  of  rise  and  fall  which  are  entered  in  the  fol- 
V'iring  table  (XXIX.),  the  portions  of  both  the  ebb  and  flood  tide  ranges  corresponding 
u»  th**  stand  within  0*05  ft.  at  high  and  low  water,  have  been  purposely  eliminated 
ttinioghout.  This  was  done  with  a  view  of  indicating,  as  closely  as  practicable,  in  con- 
n«-rtion  with  the  above  absolute  maximum  and  minimum  rates,  the  general  nature  of  thft 
b  ruriy  fluctuations,  in  the  level  of  the  estuary  at  the  gauging  stations  during  the  high 
artfi  kiw  water  seasons. 

TABLE    XXIX. 


Mean  rateH         '         Mean  rateH  Mean  ratett  Mean  rates 

oT  rise  of  floods  ob-    of  fall  of  ebbs  ob-     of  rise  of  floods  ob-     of  fall  of  ebbs  olv 

served  during  served  during  served  during  served  during 

the  low  water  season  the  low  water  season  the  high  water  sea- i the  high  water  sea- 

of  1887,  of  1887,  I         son  of  1888,         I         son  of  1888, 

corresponding  to  :      corresponding  to  :      corresponding  to  :  I  corresponding  Uy : 


*  ijktifnng  Stations. 


I  Aver-'  I  '  Aver-  '  t  Aver-,  j  I  Aver- 

age I      . !  *fi^  .  I  *^  "^ 

Maxi-   Mini- 1  ranges  Maxi-  Mini-,  ranges  Maxi-  Mini- ranget*;  Maxi-J  Mini- ranges 

mum  mum  j  of  a  >  mum  |  mum  of  a  mum  '  mum  i  of  a  mum  mum  of  a 

s}>ring   neap  :  com-  spring    neap     com-  spring   neap  |  ocm-  'Hpringl  map     com- 

ranges  ranges!  plete  ranges  ranget<plete  ranges  ranges  i>lete  ranges  rangt,-!*  pleta 

; lunar  ,  lunar  j lunar  I  lunar 
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TABLE   XXX. 


■)iiilinh'  to  luweHt  normal  tide  am]   rivf 
Quebet"  and  Montreal. 
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TABLE  XXX Con. 

Slope  of  St.  Lawrence,  corresponding  to  lowest  normal  tide  and  river  levels  between 
Quebec  and  Moatreat. 


IGl      Foot  of  St.  Mary's  current,  opposite  lie  Ronde. 


.  IFoot  of  LfKhine  Canal. 

1  I Tofln.. 


Inward  bound  vessels  for  the  port  of  Montreal,  have  to  ascend  portions  of  one  or 
more,  and  possibly  of  the  whole  of  the  characteristic  acclii'ities  of  the  stream  enumerated 
»nd  described  above  in  Table  XXX.,  which  obtain  during  the  low  water  season  between 
t^ebec  and  Montreal. 

Ai'COrding  as  the  speed  of  the  incoming  ship  exceeds  or  falls  short  of  the  rate  of 
wlvanoe  of  the  head  of  the  flood,  the  incline  which  she  has  to  asc^d  at  any  point  is 
Eteeper  or  flatter  than  that  indicate*!  in  the  table.  On  the  other  hand,  the  benefit 
which  s  vessel  going  down  the  St.  Lawrence  derives  at  any  point,  as  regards  impulsion, 
from  the  slope  of  the  stream  is,  during  floods  :  smaller  than  that  which  would  result  from 
ihe  corresponding  declivity  given  in  Table  XXX. ;  diminishing  as  the  speed  of  the  ship 
increases,  ahd  during  ebbs :  larger  than  the  tabular  declivity  ;  increasing  with  the  speed 
of  the  ship. 

TIDAL  CURKESTS  INDUCED  BY  FLUVIAL  UNDULATIONS. 

On  the  St.  Lawrence,  as  in  the  tideway  of  every  other  large  river  flowing  into  the 
Mia,  the  stream  of  ebb  continues  to  make  at  any  point  P,  for  a  short  time,  soy  ^  to  1 
himr,  or  moi%,  after  the  hour  of  low  water.  During  this  space  of  time  a  portion  of  the 
liquid  needed  to  insure  the  unbroken  propagatian  of  tlie  incoming  fluvial  intuniescense 
otowd  by  an  oceanic  tide  wave,  viz.,  over  the  part  of  the  estuary  lying  below  the  point 
P,  is  derived  from  the  drainage  water  carried  by  the  river  proper  and  the  body  of  tide 
wni*T  accumulated  in  the  estuary  on  the  up  stream  side  of  the  cross  section  correspond- 
ing ui  the  said  point. 

At  slock  water  of  ebb,  no  nifire  river  or  tide  water  from  aUive  is  reijuired,  to  satisfy 
the  condition  just  mentiimeil  of  the  continuous  propagation  of  the  fluvHa]  undulation, 
which  is  thenceforth  fi)rmed  entirely  by  liijuid  drawn  from  the  portion  of  the  estuary  on 
the  down  stream  side  of  the  cross  ^section  at  P.  After  incr^ensing  gradually  for  some 
time,  »ay  from  j  to  1  hour,  or  more,  from  the  instant  of  slack  water,  the  longitudinal 
translation  of  liquid  particles  in  tlie  fluvial  undulation  proper  up  the  estuary,  which 
ronstilutes  the  stream  of  flood,  continues  to  take  place  in  a  comparatively  uiiifomi  and 
•UsmIv  manner  for,  say,  from  1  to  3  hours.  After  this,  the  AoihI  Htreaoi  gradually  lutes 
tQ  Ktren^h,  and  makes  after  high  water  during  the  ebbing  of  the  tide,  for  just  cucli  a 
length  'if  time  oh  will,  under  the  circumstances,  ensure  the  continuous  pnijMtgnlion  of 
ihe  ascending  wave  on  the  Up  strean)  side  of  P,  with  the  least  possible  exitcnditurv  of 
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At  the  in&tant  of  slack  water  of  flood,  the  horixo&tal  translation  of  liquid  particles 
from  the  down  stream  to  the  up  stream  side  of  P  is  needed  no  more  to  satisfy  the  con- 
dition just  mentioned  of  the  formation  of  the  incoming  undulation,  and  the  tide  water 
remaining  in  the  estuary  commences  to  return  seaward,  constituting  the  stream  of  ebb. 
This  stream  assumes  a  velocity  in  accordance  with  the  slope  that  establishes  itself  at 
every  instant  either  between  the  summit  of  the  tide  wave  and  the  sea,  when,  as  is  in 
variably  the  case  in  tideways  of  moderate  length,  one-half  an  undulation,  at  most,  can 
find  place  therein  at  one  time.  Or  else  between  the  wave  crest  and  the  head  of  the  in- 
coming flood,  when  the  estuary  is  of  such  vast  propcMrtions,  as  in  the  case  of  the  St 
Lawrence,  that  the  whole  force  of  one  tidal  oscillation  is  expended  previous  to  a  second 
wave  making  its  way  up  the  river. 

For  an  hour  or  two,  or  more,  from  slack  water  of  flood,  the  outward  cnrreDt 
gradually  gains  in  strength  till  the  flow  becomes  comparatively  steady  and  uniform,  and 
thus  the  water  continues  to  flow  seaward  for  from  3  to  5  hoars  or  more,  when  the 
stream  of  ebb  diminishes  in  a  sensible  manner  until  it  becomes  perfectly  slack  again,  a 
short  time  after  low  water.  As  already  explained,  the  length  of  time  which  this  stream, 
yet  steady  at  dead  low  water,  continues  to  obtain  thereafter  while  the  tide  rises,  is  such ; 
that  the  quantity  of  liquid  required  for  the  unbroken  propagation  of  the  fluvial  wave  oo 
the  down  stream  side  of  the  point  P,  up  to  the  instant  of  slack  water  of  ebb,  may  be 
supplied  in  the  easiest  way  possible  under  the  circumstances. 

It  is  noteworthy  that  the  direction  followed  by  the  tidal  stream  at  any  point  P, 
cannot  always  be  inferred  from  that  of  the  surface  slope  of  the  water.  In  the  portion 
of  the  estuary  between  Quebec  and  Batiscan,  the  stream  of  ebb  continues,  as  well 
known,  say  1  to  3  hours,  or  more,  after  low  water,  and  while  at  Quebec  the  stream  erf  flood 
already  makes  about  1  hour  after  low  water ;  at  Batiscan  this  stream  practically  ceases 
to  be  felt,  nevertheless,  at  springs,  during  the  low  water  season*  the  surface  declivity 
of  the  river  assumes,  at  every  point  along  this  stretch,  a  westerly  or  up  stream  directM)n. 
immediately  after  the  tide  reaches  its  lowest  point.  In  the  spring  of  the  year,  however, 
when  the  volume  of  drainage  water,  carried  by  the  river  proper,  is  very  great,  the  sur- 
face slope  of  the  tideway  is,  at  low  water  of  neaps,  generaUy,  if  not  always,  in  an 
easterly  or  down  stream  direction  at  points  to  the  westward  of  Pointe  Platon. 

In  the  summer  of  1882,  while  engaged  on  the  hydrographic  survey  between  Quebec 
and  Cap  4  la  Roche,  which  was  conmienced  under  my  direction  in  1881, 1  had  velocities 
of  tidal  currents  measured  at  several  points  in  the  ship  channel  between  Pointe  aux 
Trembles  (en  bos)  and  Pointe  Platon.  The  measurements  were  made  with  Massey's 
patent  log,  at  intervals  of  5  minutes  ;  the  current  meter  being  immersed  now  for  5  and 
again  for  10  minutes  at  a  time.  The  rise  and  fall  of  tlie  tide  was  also  ascertained 
simultaneously,  with  the  aid  of  a  tide  staff  anchored  out  in  the  river,  beyond  low  water 
mark,  in  alxmt  8  feet  depth  ;  the  elevations  of  the  water  registered  at  iuter^'als  of  from 
1  to  6  minutes. 

On  Satunlay,  26th  August,  1882,  when  an  easterly  to  south-easterly  breeze  of  from 
4  to  16  miles  an  hour  was  blowing,  measurements  were  made  continuously  at  a  point  in 
the  ship  chajuiel  2i  miles  l)elow  Pointe  aux  Trembles  wharf,  from  9*30  a.m.  to  6  p.m., 
an  intei*\al  which  covereil  fuUv  an  entire  flinxl  tide  of  4  hours  and  55  minutes  duration, 
and  having  a  range  of  11*10  ft.,  together  with  the  first  quarter  of  the  succeeding  ebb 
past  slack  water,  and  the  last  thi-ee  quarters  or  so  of  the  preceding  ebb.  Again,  on 
the  following  Monday,  28th  August,  1882,  when  there  was  Uttle  or  no  wind,  a  series  of 
current  measm-ements  was  made,  embracing  a  complete  ebb  of  7  hours  and  51  minuter 
duration,  and  having  an  amplitude  of  140  ft.,  t<.>gether  with  the  first  half  or  so  of  the 
succeeiling  tltXKl,  viz.,  j.vist  slack  water. 

On  illustration  Na  XXVIII.  are  shown,  at  the  proper  elevation  above  the  approxi- 
mate mean  sea  level  datum,  KK'ivl  tide  curves  in  blue  and  corresponding  current  curves 
in  red,  which  ai-e  l>ase<l  on  the  observations  and  measurements  made  26th  and  28th 
August,  1882,  above  referred  tOw  In  constructing  the  current  cmrves  the  times  were 
represented  by  abscissas,  one  inch  being  allowed  per  hour,  the  same  as  the  local  tide 
curves,  while  the  scale  of  the  ordinates  was  tixeil  by  the  consideration  that  the  diflRer- 
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enoe  in  elevatioa  of  the  slftok  water  levels  of  ebb  and  flood  would  have  to  indioate  the 
total  distance  passed  over  by  the  stream,  in  each  case,  between  two  consecutive  instants 
of  alack  water. 

TABLE  XXXI. 

Flood  Stream. 
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8*29 

2 

28 
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02255 
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876 

2 

m 

1*2668 

0*4898 
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2 

73 
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0*6488 

1*952  ft.  per  hour  maicimum  vekmty  of 
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2 

58 
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flood  stream. 
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Wind  easterly,  8  miles  per  hour. 
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0 
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1  0920 
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14  79 

0 
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1  2903 
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1480 

0 

00 
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Top  high  water. 

5*90  do 

14  80 
1          14  38 
1          14  09 

1 

—0 
—1 

30 
28 

.    01960 

0*0000 

-01841 

«  16  do 

Slack  water  of  flood.   South-east  wind. 

«30do    .. 

-1 

29 

16*8  miles  per  hour. 

Xow  the  corresponding  local  flood  and  current  curves  for  August  26,  1882,  plotted  in 
accordance  with  the  above  data  (See  illustration  No.  XXVIII.)  are  both,  not  only 
nearly  straight ;  but  also  nearly  parallel  during  the  interval  of  Ih.  30m.  between  3  p.m. — 
or  2  hour?  and  10  minutes  after  low  tide — and  4.30  p.m.,  or  one  hour  and  15 
minotes  within  the  succeeding  high  water.  Hence,  at  Pointe  aux  Trembles  (enbas) 
during  the  interval  of  flood  just  mentioned,  or  any  corresponding  interval ;  the  value  of  the 

ratio   J_  between  the  rate  of  rise  r  of  the  flood,  and  the  velocity     /  of  the  current,  re- 

r 

^/ 
mains  sensibly  the  same,  and  is  nearly  equal  to  the  mean  value  of    /_ ,   corresponding  to 

r 
the  interval  between  slack  water  of  ebb  and  the  succeeding  slack  water  of  flood. 

It  will  be  seen,  nevertheless,  from  an  inspection  of  the  results  entered  in  table 
XXXX,  that  although  the  general  parallelism  of  the  corresponding  flood  tide  and  cur- 
rent curves  indicates  that    /  is  on  the  whole  directly  proportioned  to  r  ;  on  26th  Aug- 

ii»t,  1882,  both  the  rate  of  rise  r  of  the  tide  and  the  velocity    /  of   the    flood  stream 
8-.13J* 
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itly  within  narrow  limits  about  their  avemge  or  continnoiifi  vft)o«g,uid 
uid  r  varied,  sometimes  at  least,  in  opposite  directions.  No  doubt,  aooe 
irregularities  are  due  to  errors  of  observation  made  in  eetimating  tbe 
r(kt«r,  as  indicated  by  a  plain  tide  staff  anchored  out  in  the  river,  ud 
«ted  from  swells  and  the  eplash  of  waves.  Some  irr^olarities  vere 
jsed  by  the  easterly  breeze  which  was  blowing  at  the  time,  otiwn 
;  vessels,  indeed,  the  water  in  the  basin  between  St.  NicholaG  aoil 
peared  to  be  almoet  continually  in  an  unsettled  state  of  equilibrium. 

of  /_,  for  the  interval  of  Ih.  30m.  from  3  p.m.  to  4.30  p.m.= 

1 -83 1 9  miles  p.  hour 
2'.75lt. 

[rf  /_  from   slack    water  of  flood,  at    2h.  17m.,  viz. :     Ih.  27nu  sftet 

ck  water  of  ebb  at  6h.  1.6m.  p.m.,  viz. :  31  minutes  after  high  wiUr, 
'al  of  3  hours  and  59  minutes  =^ 

M825  inUes  p.  hour  _ 

1-7699  feet  perhour 


-  =  0-6661. 
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TABLE  XXXri. 
Ebb  Stream. 
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n. — An  interval  nf  4h.  3( 


which  the  ebb  stream  remained  nearly  uniform  : 

4'403O  miles  per  hour         .»  ci  i o 
1'67I1    feet  per  liour 


Mean  value  of  _L  from  alack  v 


r  of  flood  at  7.15  a 


«u«r,  to  slack  water  of  ebb  at  3h.  45m.,  or  I  h.  6m.  after  low  water,  forming 

,t  «h.  30..  =  ';**™  """^  '"J^"  ~  30453. 

I-I44i  feet  per  hour 
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respecting  the  elevations  of  tmioub  poiuts  above  mean  sea  level,  etc. 
.misbed,  upon  application,  to  many  engineers  and  other  parties,  aiuoiig 
lowing  gentlemen : — Revd.  Professor  A.  K.  Laflamme,  Laval  Coi- 
nro,  Est],,  £.  H.  Parent,  Esq.,  St.  Geo.  Boswell,  Esq.,  Th<«.  Berlingnet, 
gnault,  Esq.,  Civil  Engineers  ;  and  Dr.  L.  Laberge,  Medical  Officer, 
I  desirable  that  all  levels  taken  hereafter,  for  tiiis  or  any  other  depsd 
c  service,  be  referred  to  the  mean  sea  level  by  connecting  the  sanw, 
ale,  with  one  of  the  geodesic  bench  marks  made  under  mj  dirMtiocL 
is  department,  a  circular  over  your  own  signature  addrmsed  to  tbe 
lur  control  would  evidently  prove  the  best,  if  it  is  not  the  only  war  of 
;t  in  vi^w,  viz.  :  the  adoption  of  one  and  the  same  datum  {the  meu 
r  all  elevations  determined,  whether  of  the  water  or  of  the  land 
.  I  have  again  to  bring  under  your  notice  the  important  serWces  which 
I,  both  in  the  field  and  in  the  office,  by  Mr.  Chas.  Ghaloiier,  as  assElani 
jhtsman,  and  Mr.  H.  J.  Friel  as  principal  rodman,  computing  deii, 
lat  in  connection  with  the  work,  Mr.  Alf.  Doetaler  has  proved  himself 
painstaking  employee. 

I  have  honour  to  be,  sir. 

Your  obedient  servant, 

(Signed)         R.  STECKEL, 

Engineer  in  chargt. 


PUBLIC  W^ORKS,   CANADA, 

GEODETIC  LEVELLING. 


WATER  LEVEI^,  RIVER  ST.  LAWRENCE, 


BKTWBBN 


QUEBEC,  MONTREAL   AND   LACHINE. 


LIST  OF  ILLUSTRATIONS  ACCOMPANYING   REPORT  ADDRESSED  TO 

CHIEF  ENGINEER,  BY  R.  STECKEL,  ENGINEER  IN  CHARGE 

OF  LEVELLING  AND  GAUGING  OPERATIONS,  ETC., 

UNDER  DATE  OF  24th  NOVEMBER,  1891, 

INCLUDING     REFERENCES     TO 

COLOURS  USED  ON  SAME. 


y891J 


REPORT 


WAXES  LEVELS,  RIVER  ST.   LAWRENCE 

QUEBEC,   MOXIEEAL   AND  LACHIXE 

B.  STEOKEL,  CIYIL  BNaiNBBR 

34TH  NOVEUBEK,  189I. 

List  of  anompaiyiig  illuslratw  and  refemers  to  toloors  astd  od  tbt  saw. 


*!.. — View  of  tide  gauge,  as  put  up  for  transportation. 

*II.^ — Tide  gauge  in  position  for  work. 

*III. — Diagrams  showing  vertical  movements  of  sammils  and  troughs  of  tide  wir« 
for:  r.  Cumberland  Bnsin.  Bay  of  Fundv:  ''2\  Baie  Verte,  Gulf  of  St,  Lawrence; 
3'.  Rintouski  ;  1°.  Quel^  City;  5'.  Point*  PUton :  6=.  Grondinea  :  "'.  Sorel 
high  and  low  water  levels,  plotted  as  ordinates  in  the  order  of  the  ranges  of  tides : 
these  being  laid  down  as  abscissas,     t^cale  5  ft.  per  inch. 

*IV. — Diagrams  showing  discrepanecies  between  compnted  and  obeerved  times  of  higti 
water,  for  the  low  water  season  of  lir'^T.  and  the  high  water  season  of  188:1, 
Levis  Graving  Doefc.     Scale  of  abscis.sas,  40  hours  per  inch.     Scale  of  ordinates, 

♦v.— Diagrams  showing  discrepancies  between  computed  and  obserred  times  of  iiigti 
water,  for  tfae  low  water  seasoD  of  18^7  and  the  high  water  season  of  I83<*. 
Batiscan.     I:^'ale  of  abscissas,  40  hours  per  inch.     Scale  of  ofdinates,  20  miniitK 

*VI..  VII..  VIIL,  *1X,.  X.— Diagrams  sho»-ing  fluctuations  of  high,  low  and  mean  tide 
levels  at  the  Levis  Graving  Duck,  River  Chaudiere,  St.  Nicholas.  Pointe  FlatOD, 
Gruiiiliiieet,  St.  Jean  des  Chaillons.  Batiscan  and  Champlain  gaoging  stations, 
during  the  low  water  seaison  of  1^S7.  Scale  uf  abeci^as,  20  hoars  per  inch. 
Scale  of  ortlinates,  i  ft.  per  inch. 

•XI.— Diagram  sht'wiug  tide  awl  river  water  fluctuations  during  the  tow  water  season 
of  lf*t*7  at  l>«m.vts  Laiuling  (opposite  Three  Rivers).  Port  St.  Francis,  SoreL 
Cuntrecieur.  Vercheres  and  Li.>ugueuiL  Scale  of  abBcissas,  20  hours  per  inch. 
Scale  iif  oiitiiiate*.  2  ft.  per  inch. 

XII.,  XIII.,  *XIV. — Diagram?!  showing  ductuai  ions  of  high,  low  and  mean  tide  levels  at 
the  Levis  Graving  lXK.-k,  River  Chaudiere,  St.  Nicholas.  Pointe  Platon,  GrondineB, 
St.  Jeun  ties  Chaillons,  Itatiscan  aod  Champlain  ganging  stations,  during  the  high 
water  season  of  IfSS.  Scale  of  abscissas,  20  hours  per  iuch.  Scale  of  ordinatas, 
2  ft.  per  inch, 

*XV,— Diagi-am  sluimtkg  tide  and  river  water  fluctuations  during  the  high  watw  sea- 
son of  1(*88,  at  Doucet's  Lauding,  Port  St.  Francis,  SoreL  Contrecoeur,  Verchere 
and  Longueuil.      Soale  of  abscissas,  20  huun^  per  inch.      Scale  of  ordinates.  2  ft,, 
per  inch. 
*  Litho(rn'»)'>"<  folUiietuaoxiutiBior  l.>ttit.ial  KriMrluf  MtouCer of  Public  Worbfa>bcalj«<trlS9D-9l- 
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XVI.  to  XXII. — Diagrams  showing  geometrical  loci  of  amended  high  and  low  tide  levels 
for  the  low  and  high  water  seasons,  at  the  L^vis  Graving  Dock,  St.  Nicholas,  Point© 
Platon,  Grondines,  St.  Jean  Deschaillons,  Batiscan  and  Chant  plain  gauging 
stations  ;  also,  loci  of  amended  river  levels  at  Verch^res,  as  taken  off  diagrams 
Nos,  VI  to  XV  when  plotted  as  ordinates  in  the  order  of  the  corresponding 
astronomical  coefficients  of  tidal  importance  laid  down  as  abscissas.  Scale  of 
abscissas,  10  hundreths  (centi^mes)  per  inch.     Scale  of  ordinates,  2  ft.  per  inch. 

**XXIII.^ — Diagram  showing  simultaneous  gaugings  made  under  the  supervision  of  the 
Montreal  Flood  Ck>mmission  at  Laprairie,  St.  Lambert,  Montreal,  Hochelaga, 
Longue  Pointe,  Boucherville,  Varennes  and  Sorel,  December,  1886,  to  April, 
1 887,  at  their  proper  elevations  above  the  mean  sea  level  datum. 

tXXIV. — Profile  of  the  River  St.  Lawrence  between  Quebec  and  Lachine,  in  one 
length,  on  which  are  shown  the  loci  of  normal  and  extreme  high  and  low  tide 
levels  at  high  and  low  stages  of  the  river ;  instantaneous  water  lines,  spring 
flood  levels,  etc.  Also,  the  prominent  bench  marks,  with  their  elevations  and 
the  principal  results  of  the  tide  and  river  gauging  operations  of  1887-88,  etc. 
Horizontal  scale,  xfVirir»  ^^  4*000  ft.  per  inch.  Vertical  scale,  yj-j,  or  16  ft.  per 
inch. 

XXV. — TypicaT  local  tide  curves  at  the  eight  gauging  stations  between  Quebec  and 
Three  Rivers,  for  the  low  and  high  water  seasons.  Scales  :  abscissas,  1  inch  per 
hour  ;  ordinates,  or  heights  of  water,  A  inch  per  foot.  Also,  hourly  instantaneous 
water  lines,  Quebec  to  Lake  St.  Peter,  for  the  low  and  high  water  seasons. 
Horizontal  scale,  5  miles  per  inch  ;  vertical,  J  inch  per  foot. 

I XX VI. — Admiralty  chart  No.  2830a,  River  St.  Lawrence,  Quebec  to  Pointe  du  Lac 
General  scale,  10*335  ft.  nearly.  The  following  additions  have  been  mskde,  in  red 
on  this  map,  Wz. :  (1.)  The  main  continuous  line  of  geodetic  levels  run  along  the 
south  shore  of  the  St.  Lawrence,  together  with  all  check  and  loop  lines,  cross- 
sections,  etc.,  inclusive  of  river  crossings  which  have  l>een  levelled  in  connection 
with  the  main  line  on  both  sides  of  the  estuary.  (2.)  A  profile  of  the  ship 
channel,  to  a  horizontal  scale  of  30,000  ft.  per  inch,  and  a  vertical  scale  of  40  ft. 
per  inch,  on  which  are  indicated,  besides  the  characteristic  tide  levels  at  high  and 
low  stages  of  the  river,  the  prominent  l)ench  marks  and  principal  results  of  the 
tidal  observations  and  river  gaugings  made  in  1887-88,  the  same  as  on  illustraticm 
No.  XXIV — also,  the  approximate  water  line  to  which  the  Admiralty  soundings 
appear  to  have  been  reduced.  (3.)  Series  of  typical  local  and  instantaneous  tide 
curves. 

;  XXVII. — Admiralty  chart  No.  2830  6,  River  St.  Lawrence,  Pointe  du  Lac  to  Lachine 
Rapids.  General  scale,  10,335  ft.  |)er  inch  nearly.  Additions  similar  to  those 
described  for  chart  No.  2830  a,  Illustration  No.  XXVI.,  made  in  red  on  this 
map,  both  in  ctmnection  with  the  St.  Lawrence  and  the  River  Richelieu,  includ- 
ing a  profile  of  the  whole  of  the  last  named  river,  from  Rouse's  Point,  on  Lake 
Champlain  (State  of  New  York)  down  to  Sorel. 

*XXVIII. — Corresponding  tide  and  current  curves  at  a  j)oint  in  ship  channel  2i  miles 
below  wharf  at  Point  aux  Trembles  (en  Ims)^  according  to  ol)8ervation8  made  in 
1882.     Scales :  Abscissas,  1  hour  per  inch  ;  ordinates,  2  ft.  per  inch. 


**  Lrtbugraphed  one  half  full  sice. 

+  Profile  reproductid  by  lithography  ^  of  original  size.  Homontal  iicale,  y^^ot  <>»*  ♦»250  ft.  iier  inch  ; 
'•■^«*i»  %\%*  or  25  ft,  per  inch. 

tTiUB  chart  reproduced  by  lithogTAphy  in  two  parts,  numbered  XX Via.  and  XX VP/.  XXVIa. 
tnpriMv  the  plan  of  the  River  St  Lawrence,  Quel^ec  to  Pointe  du  Lac,  U>  a  scale  of  10,0<K)  ft.  per  inch, 
tufithrr  with  a  profile  of  the  corresjiondinK  |K.'rtion  of  the  Bhio  channel :  honx«mtal  scale,  3(),(mM)  ft.  per 
■wh ;  v«tticaL  40  ft.  per  inch.    On  XXVI6.  are  shown  the  local  and  hourly  iuAtantaneouM  tide  curvt^  to 


U<«tt«al  aod  Lachine,  tog«»th«r  with  a  profile  of  the  oorre«pDnding  portion  of  the  nhip  channel  :  ho 
«afc,  30^000  h.  per  inch  ;  vertical  acale,  40  ft,  per  inch.  XX  VI 16.  \%  a  plan  of  the  whole  River  Ri 
^99^  io  RoQte's  Point,  to  a  a<ade  of  10,000  ft.  to  an  inch,  with  a  (nx»file  of  the  navigable  channel  d 


to 

orizontal 

Richelieu, 

rawn  to 


*•>'  maim  juvt  mentioned. 
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Plane  of  Rivers  St.  Lawrence  and  Richelieu,  according  to  Adminltf 
plane,  Quebec  Crown  I^nds  Department,  etc.  3.  Local  and  instiD- 
decurveaforthelow  water  season,  as  well  as  all  other  tide  and  ri'wIeKl 
;rved  during  the  said  season,  excepting  those  at  Vercheres,  vbicb  ir 
ramarine.  3.  Loci  of  discrepancies  between  obserred  and  compgtol 
ter,  based  on  Brest  times.     Black  is  also  used  for  general  illiutntiD^ 

ta  : — Local  and  instantaneous  hourly  tide  curves  for  the  high  «iUf 
1  other  tide  and  river  level  fluctuations  observed  during  the  said  smko. 
;rcheres  levels,  which  are  sbo<frn  in  ultramarine, 
ideand  river  level  fluctuations  during  winter,  or  in  the  spring  U  tbt 
[;le,  indicated  by  purple  lines  or  black  lines  shaded  in  purple. 
: : — 1.  Vercheres  water  levels  during  the  high  and  low  water  swsok 
wat«r  level  proposed  for  reduction  of  sousings.  3,  Centre  liw  i^ 
;ether  with  mileage  and  elevations  of  water  surface,  also  depths  of  viUf 

•. : — I.  Loci  of  discrepancies  between  observedandcompntedtimesoFbi^ 
London  Bridge  times.  2.  Theoretical  curves  of  summits  and  tnm^ 
and  aeries  of  gaining  and  losing  tides  ;  also  shading  of  important  nur 
if  navigation. 

Lines  of  levels  and  bench  marks  indicated  on  plans,     i.  kiu^ 
of  observed  high  and  low  wat«r  levels.     3.  Loci  of  proposed  proviskwl 
aes  of  high  water. 
lake  .'^—Current  curves  and  curve  of  atmospheric  pressure  or  baronunc 

round  work  of  diagrai 
ince  in  general. 
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Appkndix  13. — ^Tidal  Fluotaations,  L^vis  (iraving  Dock,  Series  of  gaining  tides  No.L 
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Appbhdix  13.— Tidal  Flactastioos.  Uvis  Gnving  Dock,  Mries  trf  gaining  tidei  Xo.  1. 
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Appendix  13. — ^Tiilal  Flur^tuatioDs,L£vU  Graving  Dock,  aerios  of  losing  tides  No.  I 
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^ppEisrDi:5i  13. . 


TIDAL    FLUCTUATIONS,    ETC., 

LEVIS  GRAVING  DOCK,  HARBOUR  OF  QDEBEC, 

DURING  A  CX)MPLETE  LUNAR  MONTH  OF  THE  LOW  WATER  SEASON 

OF  1887,  VIZ.,  OCTOBER  8  TO  NOVEMBER  9. 

Maximum  indicated  by  an  asterisk,  thus :  *    Minimum  by  a  circle,  thus  ** 


T^BLE    I. 

WEEKLY    SERIES   OF  GAINING  TIDES,    No.    III. 
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Appendix  13. — ^Tidal  FlactiiatibDSyL^TisGraviDg Dock, serici^of gaining  tidesNallL 


LS      

i  5 

!:  - 

|0  It 

£  ^       ftod  lov 

^  ^  wmtenobaerr- 

2  ^       ed  each 

'  %  S      ciril  d»j. 

O  m 


DuiCT  Bisrus  or  Tidal  Oiseetatioss,  Jtc. 


'18 


^i^ 


IS 


80 


i 
i 

i 
i 

I 

t 

J 

i 
t 

i 

i 

3 


Oct.   25  LW 
do    3?H.W 

do   a^L  W 

do  3?H.W 

do  3SLW 

do  27H.W 

do  2:L-W 

do  rH.W. 

do  2TL  W 
>  H.W 

:^L  w 

2i^H.W 
i»L  W 

3»'L  W 
3i>  U.W 
-.90  h  W 
A'H.W 

31  L  W 

;j!  U.W 

il  LW 

31  H.W 

1  L  W 


i 


89 


do 
do 
do 
do 
<lo 
io 

dy 

do 
do 
do 
do 
do 
do 
do 

li> 

•lo 
ii> 
do 
do 
■io 

do 

do 


T  U.V* 
•  L  W 

1  U.W 

2  L  W 
J  U.W 
•J  L  W 


2  U.W 

H.W 

.Total  lA}  tide** 

Iti  H.W 

Meaud    do 


Time. 

BMten 

Suadard. 


u 

I 


i 


1  -    T      ^i' 


*  44   PJI^ 

2  3  A.M. 
9  .9   AM. 

3  17   PJL. 
10  1^  PJL. 

3  31   AM 

lr>  43   A  M 

3  57    P  J|„ 
U  U  PJL. 

4  ^   AM 

11  4::  A  M 

4  U   PJL. 

12  5AM 

*»  i;j   A  M 

12  6AM 

•'  2H    P.M.. 

VZ  *>    A  M 

'»  U    A  X 


r>  P.M.. 

U  A  M 

lu  A  M 

'i  P.M.. 

VI  P.M.. 

*  A  M 

l.«  A  M 

C  P.M.. 

U»  P.M.. 


0 
^ 


.1 


>i4 

i: 

) 

ir. 
I 

V 

•  •  •  • 

s  '- 

4 


3& 


l^ 


."^     lt> 


.■> 


14 


•>j 


0 

4S 

P.M.. 

i     '<S 

1 

» 

AM 

") 

4y 

A  M 

i     3 

1 

32 

P.M.. 

i      4.; 


1      46 


4      Vs 


N 


fl* 

36 

C 

51 

6 

•Ti? 

12 

14 

•  •  •  • 

»  ■  • 

-  •  ft  • 

—  10 

^ 

12 

12 

» 



13 

12 

S 

•  •  •«  ft 

- 

•  •  •  • 

•  •  •  » 

. 

—   3 

*» 

12 

24 

21 

12 

29 

ft  •  *»  • 

«  ft  ft  •  > 
( 

*  •  > 

.53 

12 

L5 

•  »  * 

•  *  •  • 

12 

12 

*  *  •  ft 

W 

•       V       > 

—   W 

U 

12 

4 

-  •  ft  • 

•  •  »  • 

12 

*  ft  »  * 

1 

—  23 

4;J 

26 

>  *  *  * 

*   •  •  ft 

ft* 

»   ■ 
12 

■  »  ■ 

-  ft  ft  ft 

- 

.    . . 

—  11 

J6 

12 

u 

■  ft  •  ft 

u 

12 

21 

•  -  ft  • 
•  ft  «•  ft 

■  q  ■  « 

*    >   * 

• 

• 

—  2f^ 

■  •  * 

22 

■   >  •  • 

».i 

4 

'-  >:' 

42 


3  no    Jw*  w 


I) 


22     12      A 


'*'  25    ...•■.  —  #  3M -.••••      • 

+  r        25      12  MS     12  502 5  5U>  U  fT 

»        fl05l> 121«     

27       11174     U134 5«>11« 

»  — Ofl»     ...         U3S3 

24  12  57^     12-«7 fi-fll  UMT 

21        0  47) -    12  M» 

S       EflS     1114* 6  545  1238) 

19        0  WE^ 12  89^ 

25  13«r     12«27 64?:if*> 

I 

19   —0  144 13  2S1    

»      12*nj:    13ni7 6  3M  13 IC 

15        OOa tt*52 

2*       LI  4*^     13431 7U51  13  4r 

I^        0  655 12  7?: 

25  U  2*'>     U«a>    ....        7-7n5  UTiT 

19      1  vay  14  is> 

21  U  :78     U  435      ....       7^12  13  ST 

U*        0  601*    13  STB 

ao       14 -W     13  *W 7  175  MOT 

L5   — 0  399' 14'9oo 

22  13Ua     1330O    6'4i6  14164 

19  —  <)-«3| UOM 

20  13-3G-    14  3» 6194W1^ 

14   — 0-H19 14  166 

25       13367     14  1»6 6'4e  M  2» 

17   —0  104 13  871 

IH       14  386,    U- 790      6 »  1431P 

IT   —1086 13  354 

23  12  109     13227-...  6  B2  U  fl-"* 
ly   —0  919' UOT^ ' 

21  14  •572:    15  5B1      6S09'UJ^ 

3U6  21;;  ;i30i 

37      23  i;i.m, 


ail  252aD0-2Wifl6  wa^sw 

13  458,13  351     CoaS  U» 


N.B.- 
hfti>  circl 


UuroAl  mouth  iuUuated  ju  ra.t>*eo  I.  II,  III  aod  IV  hy 


vthos*.  udmiBOB* 


[1891] 


Appindix  13. — Tidal  FluotaatioDB,  Ldvie  Graving  Dock,  sc 
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Appsndix  13. — ^Tidal  FlactiuitioDS,  L^tis  Graving  T>oek,  i»eri€s  of  lo6in|r  tkles  No.  IV. 
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AFPiifPix  13. — Tidal  Pluctnations,  Livie  Graving  Soo 
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Appimdix  13. — Tidft]  Fluotnations,  lAvia  Graving  Dock,  seriae  of  lonnj;  tides  No.  IV. 
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^PPE^NTDIX    13. 


TIDAL  FLUCTUATIONS,  ETC., 
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•CHADDIERE,  ST.  NICHOLAS,  PLATON,  &c. 

DURING  THE  LUNAR  MONTH  OF  THE  LOW  WATER  SEASON  OF  1887, 

OCTOBER  9th  TO  NOVEMBER  8th. 


TABLES  II,  III  AND  IV. 


W^EEKLY  SERIES  OF  GAINING  AND  LOSING 

TIDES  Nos.  I,  II,   III,   IV. 


•  Chttiulipre  fluctuations  are  incomplete. 
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APPENDIX  13. 

Table  VII. — Tidal  Fluctualions  at  Chau*lit^re  durinir  ihe  L')w  water  K*a.^  >n  of  l^^^T. 
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APPENDIX  13.    . 

Tablb  II. — ^Tidal  Fluctoations  at  Chandi^re  daring  the  Low  water  Heason  of  1887, 
vie.,  from  quadrature  October  9th,  to  quaidrature  November  8th. 
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APPENDIX  13. 

Table  III. — Tidal  Fiaotaations  at  St  Nicholas  dariog  the  Low  water  seaaonof  1887, 
vis.: — fVom  quadrature,  October  9th,  to  quadrature,  November  Sth. 
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APPENDIX  13. 

Taiii.ii  III. — Tidal  PlaotUKtions  at  St.  Nicholas  daring  the  Low  water  season  of  1887. 
via, : — trom  quadrature,  October  9th,  to  quadrature,  November  8th. 
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APPENDIX  13. 

Tahlk  III. — Tidal  Fluotuations  at  St.  Nicholas  during  the  Low  water  season  ot  1887, 
vis. : — from  quadrature,  October  9th,  to  quadrature,  November  8th. 
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T-MtLa  IV.^Tiditl  Klnotustions  at  Pointe  Platon  daring  the  Low  water  season  of 
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APPENDIX  13. 

Taulk  V.^Tidal  Pluotuations  ftt  Orondinea  daring  the  Low  water  senson  ci  1887, 
via,  >— fVum  quadrature,  October  9th,  to  quadrature,  November  8tb. 


Direct  RnrLTR  or  Tidal  Obsebvations,  Ac. 
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APPENDIX  13. 

Taumi  V. — Tidnl  FluotuatioriH  at  Grondines  daring  the  Low  water  seaaoa  of  1887, 
vIr.  ;— Oom  quadrature,  October  9th,  to  qaadi*atQre,  November  8th. 


DiiUKT  Rbsclts  of  Tidal  Obsirvationb,  &c. 
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APPENDIX  13. 

TAlttiis  v.— 'Tltlftl  Fluctuations  at  Grondines  during  the  Low  water  season  of  1887, 
vl». :— fVom  quadrature,  October  9th,  to  quadrature,  November  8th. 


DiRiKT  Rkhi'lth  or  Tidal  Observations,  Ac. 
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Tahm(  VI.-  -Tidal  FlucluationsatSt.  Jean  desChaillons  daring  the  Low  water  sesBOD 
c»f  1887,  vIk.:— from  quadrature  of  Oct.  9th  to  quadrature  of  Nov.  8th. 


DiHKtT  Rehults  or  Tidal  Obskrvatioxs,  Ac. 
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APPENDIX  13. 

Tahmo  V  I,— Ti<iHl  Fluctuntions  at  St.  Jean  des  Cbaillone  daring  the  Low  water  season 
of  IHH7,  vIr,  : — from  quadrature,  October  9th,  to  quadrature,  November  8th. 
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APPENDIX  13. 

Tabli  VI,— Tidul  Pluotuationa  at  St.  Jean  desChaillohs daring  the  Low  water  seaaon 
of  1887,  via. : — from  quadratare,  October  9th,  to  qaadratore,  November  8th. 
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APPENDIX  13. 

Table  VI. — Tidal  Fluctations  at  St.  Jean  des  Cbaillons  during  the  Low  waterMason 
of  1887,  viz, : — from  qaadratare.  October  9th,  to  quadratare,  November  8th. 
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APPENDIX  13. 

Tablb  VII. — ^Tidal  Fluotuations  at  Batidcao  daring  the  Low  water  seaAoo  of  1887, 
viz.: — from  quadrature  of  October  9th  to  quadratui^e  of  November 8th. 
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APPENDIX  13. 

Table  VII. — Tidal  Fluctuations  at  Batiscan  during  the  Low  water  season  of  1887, 
viz. : — from  quadrature,  October  9tb,  to  quadrature,  November  8th. 
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Table  YII. — Tidal  Fluctuations  at  Batincan  during  the  Low  water  season  of  1887> 
: — from  quadrature,  October  9th,  to  quadrature,  November  8tb. 
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Table  VII. — Tidal  Flactuatione  at  Batiacan  dariDg  lh«  Low  water  seuon  of  1687, 

viz. : — from  quadrature,  October  9th,  to  quadrature,  November  8th, 


DlRKCT  Rksii.tn 


y  TriML  Ubhkbvationa,  Ac. 


'  Standard. 


III 

yAm 


i.ii 


ilOct.  26  uw. 
i\  dii  26iH.n' 

J;  do  awi-w. 

■•  do  2S'h.<k 
do  27luw, 
do  27;h  w 

do  27 


»»l 


,  -J  27la.',. 

t!   do   2»|L.W. 


do   2«|L.W,  A     4;   6  A.M. 

do  3HH.WI'    7  40  A.M. 
do   28luw.^'     4:43.P.M. 


^ 

I   Fe«t.     Foet- 


II  |i 

llJI  1 1:1 
ii  V  ,1  I 


Jihi:i 


FwL  '  Feet.     Feet.  -Min  Min 


f)     69'  lG'23Hi  2-2: 


12   SH\ 

i2j  '20  ' ! 


do    ZfllH.WC 

I  do  30Il.w,  J 
do  SOlu.wt 
do  30'l.w.  - 


du    _2i-w.}i6  7ll« 


1013f.)i.'  3  13< 

7l2fA.ll.,..  ..I 
rlO,53A.H.    3.32 


8,  ail  12 

a 

8    ,W 

-.12 

- 

S    3b 

s'ss 

12 
12 

^1- 

•ss 

•y  7 

12 

231. 

is 

!»      0 

12 

i*!. 

H'  9^ 

12 

23|. 

-■■ 

81  67 

12 

l..|. 

■*9'*8 

12 

40' 

73    14  869.  1  631 
6OI  13  130  . .    . 
43,  15-Hia!  2'4HQ 
90   13  4U7' 

47  16-724   a257 
7l|  13'M7  .... 
38    lG-943    2  398 

8.^,  13-607 

55'  16-804   2197 
63   13  607  .. 

48  16092   2'48S 

32'  13-4771 2- 

26    16  94fii  3-469 

54    18  0551    

35i  16-8331  2-87fll 
62'  14'204|   ...      I 
37    16'887i  2-683: 
72.  14,263        .. 
50:  13'982!  l-:i9 

701  13-825] 

60    16  033l  2108' 
52]  ]-    --- 


-  17,    4ll  15  9S2l  2  464 


ToIaIh  15J  tides.  I 

16  H.«-!| 
MeanH  do 


. .  57  2<N13 
..    3!3'-J 


IS   7562B6-167i 


,     14  0071  1-766|. 

I'ii'iee  i-iw'.. 
), 1 

.1  14-377,  2-157,. 

I'li-sso,  "2-243!.. 

'iM-ns/a-zr?!.. 

J '  ■..■ 

,    U-7t>0   2-S04|.. 
!:'i4'88S.  3-692,.. 


15-441    2  414j  . 

is-iao  '2-is2' 

14-796'  2-298:. 

14:7821  3-5»,.. 

i4:806|'2-4e7j.. 

ii-71-4[  2-473 
I  14  794    2-70S|.. 
__     _._.._ 


8  B37|3A-323|3%-6a3|38'3% 


i:  117.  4M 


d  StiSf  N.K.  lirwi*.    Clear  and  cold, 
r  do  Hard  frni-t. 

X.K.  «'indjiiBt|>ercp|itil>1e.  Fine,  tl« 


;....    3-427|  2-365   14-793   2-3891     8'   fl 

.;     64!  13-621!  I       I I I        I 

star,  thus :  *  and  Iniiiima  b^  a  i-irclp,  thus :  " 

h  X.  K.  wind.     Fine  «nd  bright. 

J  N.K.  wind,  hardly  pnceptible. 

J  S.  W.  wind,  juiit  percepluite.    Fine  and  mild. 

k        do  do  Cloudy,  mild. 

I  Fwblp  S.W.  wind.    Sky  overoBiit,  app«i»iic*  01 

m  Feeble  N.  wind.     Coniinencinft  to  rain. 

n  Niirtherly  bn-eie.     Cold.     Snow  fliirrir*.     Mn* 

u»>eK  e(|uator,  Oct.  29t)i. 


stm 


[1891J 


APPENDIX  13. 

Taui.k  VII. — Tidal  Fluotaations  at  Batieoan  daring  the  Low  water  seasoD  of  1887, 
via. :— fVom  quadrature,  October  9th,  to  quadrature,  November  8th. 
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ae«)ton  of  1S87,  vis. : — from  quadrature,  October  9th,  to  qoadratnre,  Novembn-  StL 
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Tabi^ij  VIII.« 
via.  :- 


APPENDIX  13. 

-Tidal  Fluotuations  at  Champlaia  during  the  Low  water  seacon  of  1887, 
-fix>m  quadrature,  October  9th,  to  quadrature,  November  8th. 
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APPENDIX  13. 

TAUtilQ   VMII.— Tldul  FluotuatioDS  at  Champlain  daring  the  Low  water  aeaaon  of 
1887,  vIk.  :^ti»om  quadrature  of  October  9th  to  quadrature  of  November  8th. 
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APPENDIX  13.  . 
Tadlk  VIII. — Tidal  Fiuolaations  at  Cbamplain  during  the  Low  water  season  of 
1887,  via. : — iVoro  quadrature,  October  9ih,  to  quadrature,  November  Sth. 
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Apprndix  H.— Tidal  PluotastioDS,  L^visUravioj;  Dock,  series  of  ^inin};tidesNo.T. 
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Api>xni>ix  is.— TidKl  FluctaatioDs.  L^vU  GraviDg  Dock,  Bvriu^  of  gaining  (idee  Ko.T. 
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Appindix  13. — ^Tidal  Fluctuations, L^vis  Graving  Dock,  series  of  losing  tides Na  VI. 
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Appbndix  13. — Tidal  Fluotuations,  L^vis  Graving  Dock,  series  of  losing  tides  No.Y  L 
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Appendix  13, — ^Tidal  Fluctuations,  L^via 
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Appendix  13.- 
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Appendix  13. — Tidal  Fluctoations,  L^vis  Graving  Dock,  Merie8of  losiog  tides  N0.VIII. 


Is 

.  9 


DiBBCT  Results  op  Tidal  OnsnTATioxg,  Ac. 


s    = 

9 


Hich 
and  low 
*"      .  waters  observ- 
"o    S       ed  each 
J    ^.     oiTilday. 


Time, 

Bastem 

Standard. 


c 
o 


9 
Q 


^ 

^ 
o 


a 
o 


9 


3^ 


i     M    9 


•  u2    *'     wE 


.0 

.a 


I 


g     X 


AM 


(jS; 


H.  i  M.      or    ,  H.    M. ,  H.    M.  >  H.    M.   Min.    Min.     Feet      Pert.     Feet.    P^et.    F*ec 
PJI.  II* 


30 


31 


33 


3i 


36 


i  May  36H.W. 
?  May*27L  W' 

j  do  2:h.w. 

Ji  do  27L.W. 

i'  do  27H.W 

3    do  28  LW. 

do  2H  H.W 

i 

1  do  28  LW 

i;  do  28  H.W. 

2  do  29  LW 
do  29  H.W. 

i    do  29  LW. 

i    do  29  H.W 

3  do  30L.W. 
do  .IfiH.W 

i    do  30  L.W 

i    do  :»)H.W. 

]  do  :'l  L.W 

do  :ji  H.W. 

i    Jo  a  L.W 

i    do  31  H.W. 
t  Jane    1  L.W. 

•  do  1  H.W. 


6     -i9   P  M. 


—    i 


n  444 


2     96   A.M. 


8   A.M.     4     32 


37     12 


-  •  •  •     •  •  •  •  J 


i: 


i  wK^  ..••.•    .     I'V  KKny  ....... 


19;    aO*lH4     17*775 10*529  W  511 


3  I  29   P.M..;....  ....     8     21     12  !  36 


7  ,  44    P.M..      4     15 
•>     ^1    A.Jtt .  ......   I 

7  I  56    A.M .     4     35 


7     .T     12     12 


.(. 


-    2 


15 


2339 17  845 


16        2 
18       19 


,      8 


n     12  ,  35    IT        1 


7     ."ff     12     19      


8  SI  P.M..     4     14 

4  j  8  A.M ' 

8  50  A.M.      4     42    

I  I 

5  6  P.M 8     16     12  '  V* 

9  '  25  P.M..      4     19 

5  a)  A.M 

9  35  A.M.     4     15    . 

5  .\{  P.M 8     IH     12 

lu  27  P.M.       AM 


—    5 


7     56     12     10    


52 


19 
16 
19 
19 
12 
13 
20 
IS 
2D 


I 


U 


:  do 
i  do 
\  do 
do 
i  do 
\    do 


1  LW 

2  H.W. 
2L.W 

2  H.W. 
2L.W 

3  H.  W. 


5  47  A.M. 

10  .32  A.M        4     AS 

6  36  P.M..  .. 

11  17  P.M..      4     41 

6  .^>  A.M . 

11  3»^  A.M.     5       1 

7  28  P.M 

12  3t>  A.M.     5       2 

7  I  44  A.M.      . 

12  '  27  P.M..'    4     4.i 

8  26  P.M.. 

1     39  A.M .     5     13 


7     21)     12 


I 


•  •  ■  • 


4     12     4'^ 


7     IH     12     19 


14 


,  i  .fane    3  L  W 

u.w: 

TotahU  tides 

L.W.. 
14  H.W 
Means     do 

l\L.W.. 

lOraod     totals  H.W 

I    57  tides .    . . 

uw.. 

Orand  means  H.W 

57  tides.. .   . 
_  L.W.. 

N.B.— Maxima  in 


12i>     37 


7      .•>2     12      >4 


7     14      11     57 


59      13     12 


12 


17 
28 
18 


3 

16 

2 


*     1 


29 


S.3      .42 


64     .>!    ni>      Vi    1S6      47 


-   55 


29  I    14 

23 

22 

21 

34 

21 


20,    16  926     14  567 10  344  1*^*: 

389 14  537 

3S3     16  874 10  016  r»6:* 

•*«9 17-274 

15  924     13  93.>    9T*>  l*  it-    j 

2  259 13665 

18  683     16  374    9^56   14  >* 

2  064    16  569 

414     13  360 9  430  U:< 

234 13180   

304'    15  070    9  0a»   14  U- 

not)  ...... .       15  o^"*    ....    •  ...«••. 

355     12  096   8  S24  13  ii'- 

564...."...    11  791 

132     13  568 8  640   M<-: 

864 14  368 

645     11  781 8  704  12  VC 

189 10-4=i6 

104     12  915 8  9S5   12  fltf 

734      I  13  "370..... 

020     11  286 8  78V  11  '^' 

3  323 '  106P7 

13  995     10  672 ?  1**!  H  1* 

I  StW  . . •  •    ...    12'09v  .....••   .-..••■ 

13  067     11  158 7W6    lor^ 

-  •.••  .»•«••••    10  308   •••• 


15 

2 

17 

1 

14 
23  2 
23  16 
30  .  1 
29  !    13 


-     •   I      2-749_ 
312     224  956 


4      JS       7 

27U     41    436 
4     45       7 


4H     12     '/: 


—  7       269       32  9151 

-  11  "      22       10  068 


—  3        18  I      2  351; 

-  17i     1366     S8K  611 


192  Oti  aw  736 121  775  190^71 
13  718    13  7«2    9  198   U  641 


"^'   "<»7     21      757  436  756  357  510  417,7»»« 

-163 ,  1181    127  315;  1       ; 

-t-  j*»         '>^  '     15-590 
40     12     'r>     ...7.  ...7..  •    13-288   13  aw     9  955   IS  2r» 

. —  12        S>         2  233  

whole  luuai  month  indicated  by  a  star,  thus:  •  and  minima  by  a  circle,  thus:* 


[1891] 


Appindiz  13. — Tidal  FInolafttionB,  lAvia  G-rsving  Dock,  tioriesof  lofliog  tidee  No.VIU. 
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APPENDIX  13. 

Table  X. — Tidal  Fluctaationn  at  Chaudi^re  daring  the  High  water  Beasoo  of  1888, 
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It. 
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1 
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>  :Te 
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15 

: 
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« 
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4 
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3 
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p 
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i:?  S"it 

14 
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*» 
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APPENDIX  13. 

Table  XI. — ^Tidal  Flaotaations  ut  St.  Nicholae  ilui-ing  the  High  water  aeuoiiof 
1888,  viz.: — from  qcadr&ture.  May  2nd,  to  qaadrutni-e,  June  ]b1. 


Totota     14         !  ,        ,    , 

tide*..   .1     .  .       ..l..,.!69:iril03  45172  4D 
ll-w..  84  20l+24| 

:i"L_Lij_Li  ■ 

N.B. — Mkxinik  in  whole  lunar  month  indicated  bj 
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APPENDIX  13. 

—Tidal  Fluctuations  al  St.  Nicholas  durini;  the  High  water  n^ason  of 
88,  vis.: — from  quadrature.  May  2nd,  to  quadi-aiure,  June  Int. 


Direct  Rehclth  of  Tiiul  OsaBBVATioKs,  Ac. 


.St 

w»terB  ob- 


Time, 
StnndiuH. 


It.    M. 

P.M. 

:~\~ 

M«j'12 

T* 

do  12 

Mil 

dol3i.K. 

31C 

Ao  13 

H    i> 

do  13 

do  13 

do  H 

4    II 

do  14 

do  14 

-w. 

430 

P.M. 

do  15  L. 
do  13  H . 
do  161.' 
dolBH. 
do  16  t.' 
do  16  H. 
,  do  17  I.' 
)  do  17.11. 

^  17L. 

)|  do  18  L.< 
I       J  do  18  H, 

'      ll  do  Uji.' 

**   do  i»Ih. 
'    1  do  lei.' 

(do  19  H. 


10|  Oa. 

■■  snolp. 
10  40,  p. 

540' A. 

I  10  43  A. 

6  40  p. 

n{3n  p. 
';  7l3o  p. 

I  1330  a. 


11 


.  H.  Min.Min,  Foet. 

■ I 

. , .  i  3  9192 
"17  U 


M)   12  3nl  , 

onisSJ;; 

io    121101- 

io'igj'ol'! 
ioi'iaiabl.. 
»'  iajso''! 

Sl)''i2«  .. 

..I...  ..j.. 
0  12  5  . . 

..J...I..1  + 

»   12!W|.. 

121  o;'. 


T\ 

61  12  201 


ToMlBl5tidM... 


■:-.i"i 

IT  n 

,73:40104  301173' 


■6B02]11 -87001 

70001 1 

1092a4  4002' 


it'll    I    I 


Fe*l.  ;  Fwl.  '  Feet. 


2!)92iirilO0, 

12B2I ll 

23a2|13-l 
1492  . . 
8192!l0-| 
1092  .. 
H0»212'$4O0 


879210-2100, 
8192  . 
1KMI212-1100, 


2492    . 
02»2°9-6800| 

6792 

319211-94001 

29921 

0092'  9-770i»l 

ft392| r 

329211'6900| 


.  10-7080  13-3375!. 

-lii-iiwIis-KiKi.- 


1400' 10 

oeoo'io- 
iooiii' 

3500 

2366 


12.3275 

i2-mo6 

1442 

11  7^ 

10 

l>4U5 

20! 

7492 

nil 

J 


...'     «! 

10;.,., 

•107020 

::J..*' 

15T-S592  IM  9SS1  ]7B-U1-|  IB",  390 


11  2737,10-705711-9428     H    *2 


X.B.— M&ximn  in  whole  lunar  month  indicated  by 

i  MoonV  N.  declination  a  nu»:iinuTO. 

X  .Moou'x  tiret  quarter  (gufbecj  May  18tb.  from  lih.  £in.  p.] 


thiu :  *  and  minima  b;  a  circle  thus  : 
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APPENDIX  13. 

Tablk  XL — ^Tidal  FlnctnationB  at  St.  Nicholas  daring  the  High  water  seaaon  of  1888, 
vis. : — ^froro  qoadratare,  May  2nd,  to  qaadratare,  Jane  Ist. 


DiRicT  Results  op  Tidal  Observations,  &c. 


HiRh 


I  ^'S     and  low 
(  5  g>  waters  ob- 

£  '2 .    served 
Ji'g   e^ch  civil 

£  3 '      day. 


Time. 

Eastern 

Standard. 


1 

o 

s 


3    I  *^ 


X 

£ 


S 

2 

g 

s 


60     £ 

I    Ec    =^? 

I     5r      3»^** 

2   .Is  ,^3^: 

•53:     .£  i-^ 


u.    u. 


or 
P.M. 


•=  * 

> 


til 


1      ;    I 


ac  08 


I 


s 


^1 

5?^ 


pS        &■ 


S  s 


I' 


DIuriLa] 
Jn- 


o     «- 

=     e 
c '   0 


•  — ' . 


H.M.  H.  M.  H.  M.  Min  Min    Feet.    Feet.      Feet.    1  Feet.       Fe«t. 


|;Mayl9L.w. 
|*a  i  do  20  H.w, 

do20  L.W. 

do  20  H.w 

_,    do  20  L.W. 

3M     do  21  H.W 

do21,L.w. 

do  21  j  H.w 

do2i;L.w. 
«5      do  22' H.w 

do22jL.w. 

do  22  H.  w 

do22|L.w. 

do  23  H.w 

do  23  uw. 

do  23  H.w 

do  24  L.  w. 
*7'l  do  24  H.w 

do  24  L.W. 

do  24  H.w 

do  25  L.W. 
«H'    do  25  h.w 

do  25  L.  w. 

do  25  h  .  w 

do  2fi  L.W. 

do  26  h.w 


830 
1,30 
9  0 
220 
940 
3=  0, 

1010 
310 

10  55, 
350' 

1130 
4  15 

1150 
4  35 

12  30 
510 

12  40 
30| 
20i 


o 
1 


fi9  ' 

.  1: 


0 
30 
610 
220 
6150 
2  20 


do  26 
do  26 


L.W. 

H.w 


10 
10 
40 


P.M. 
A.M. 
A.M. 
P.M. 
P.M. 
A.M. 
A.M. 
P.M. 
P.M. 
A.M. 
A.M. 
P.M. 
P.M. 
A.M. 
P.M. 
P.M. 

Aft  M* 
P.M. 
P.M. 
A.  H. 
A.M. 
P.M. 
P.M. 
A.M. 
A.M. 
P.M. 
P.M. 


0 
•526. 

5|20  . 

4'oo', 

.1    . ' 

4|45', 
4'45,, 
440 

fi 

4461 
4,40 

-^4'36 

J.. 
4i5<) 

4I3O 


+  10  . 


1;^ 


16  5292: 


4  8892  .. 
15  1392I1O 


....      20i  4-46921   . 
+•40,     23ll5-3192ll0 


-^'O 


13 
23 


3  7692! 

15  3692111 

4  0992'    . 

16  109212 
3-6692    . 

16-2892,12 
3  5492! 


116  2192112 


7  40  12140 
7  30  i2J56 
7  20   12  40 

7i6  i2,i6 

745    12  40 

7  40   i2  25 

-  5.. 

7  35    12  20 3  4592 

I17  779214 

..'.     .i  3  4692  .. 
5  ....  17  199213 

......    3  7392 

..'....  18  959215 

......    3-8892  . 

..  ..  ...I..  -10:.... !l8  179214 

7  30   1210 4  0792 

...  19-969215 

810    10,40  .    ..I     17    4-03921.. 
. .     .  ...I..  +10     1518  579214 

7  30   12"20  ...        14    4  23921.. 
. .  ..  .    .' 14  20  359216 

8  0    1230  ...        16   4  06921   . 
I..  -10     14  18-509214 


7  55  12  35 
736  12  20 
7  50   12'36 


2500 
8500 


11  6400 


I101055  10-85^ 


6000 

oioo 

6200 


110-6700 

I 

11-5500 


9-703011  1675 


a 


s 


20 

...I 
20 


0. 


10 

io 


9  7380  11-6075...!  10 


11  2700 

.  9  9267,12  0850 
12-4400  


9  918012  6175 
16  065513-1225 


20 

"5!. 
< 

io. 


35 


'0 


2200 
2900 
8900 
5466 
1200 
4400 


5 
'26 
25 

"26 


12  7400 
6700J  ... 

.12  7600 1  0 

3200 10-3542  13  7800  .. 

14  3100  5 

73001..  ..   10  694214-1800... 

13  4600   10 

111-069214  5100  .. 

15-0700 10... 

11  403014  8376..  i  20 

14  1000 1  ...   0  .  . 

11  616715  1150...'  40 

10 

11  753515  2325.  . I  40 

20... 

11-803015  2975  ...;  SO 

; 20'.  . 


15  9300 

i-i  3466 
ie  2900 


11-8780  •15'417.'>  ...    30 


H.W.,      6710+12= 


Totals  14  tides..;      79 

L.W.I     107 

=  119 

14  H.W.j 

Means     d<i     

14  L.W.! 


10,   .         67l45jl07 
25+12  I 

25 


5  174  50 


4  50 


•'39    12  29 


+55 


—25 


126 


2431)788' 


188*5500 


76  55-4288 


+  18     1817-4271 


—  6 


186*5700  130*0285 


15,  3  9592 


13  467913-326510  7163 


189-8225 


13  5588 


150300 


111  21 


N.B.— Maxima  in  whole  lunar  month  indicated  by  a  star,  thus :  *  and  minima  by  a  circle,  thus" 


L 
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APPENDIX  13. 

Table  XI. — ^Tidal  Flactaations  at  St.  Nicholatt  during  the  High  water  season  of  1888, 

viz. : — from  quadralnrC)  Muy  2nd.  to  qaadratare,  June  1st. 

I 

!  DiRBCT  Rbkults  ok  Tii»al  Observations,  Ac. 


X 


Time, 
Eastern 


X 
X 


Isl       High 

Z't    "**  ^""L   Standard.  ^  "^ 

S  ^  waters  ob- 1  ^•*^^'~"-  ^  ^ 

i'l      served  ^  ^ 

^J5   each  civil  s  c 


A.M. 


X 


■fss 


5    I   ^ 


-1-        c 

u    t 
•&    it 


c  £ 

ce  > 


> 

X    X 

>  ^ 


X 
X 


H.  M.    or     H.   M    H.   M.  H.  M.  MinJMin     Feet. 

P.M.  I 


il 

5.2 

:5 


Feet.        Feet.        Feet. 


V  .  - 

y  *»  X 

fa  X 

1  r  "^ 


'       **  S 


Feet.      I 

2 


I  — 


-    10 


SI 


i  >lay27  L-w.     3  10  a-M 

do27H.w     7-")0a.m.      4  40 

do  27  L.W.      4   0  p.M 

do27H.wt  8a5p.11.      4  35 

do58L.w.      4   Oa.m 

do28H  w     8  40  a.m.      4  40 

do  28  L.W.  *  .5   0  P.M 

d<»  28  H  w     9,.W  p  M.      4  30 


7  30   12  10 12  4 

12*20 

8  10   12  45 14  4 

—    0    . . .  17 

7'25    12   5    4 

20 

8  20    12  50 

—    0  ... 


ss 


do21*L.w.      4  45A.M 7  15    12   0 

do2!»H.w      9.^)a.m.      445 

I    do  29  L.  w.      5  45  p.m 8  15    12  50 

i    do29H.w    102i>P.M       435 -    0    .. 

'       J    doSOuw.      .5.30  .V.M 710    12   0    

as      do30H  w    10  20  a.m.      4  50 

do30L.w.      «30p.m.  •.     ..      8  10    12  50 

do  30  H.w    11  lu  p.m.      4  40 -     0  . . . 

7  10    12   0 4 

17 

i    do31uw.      7  10  P.M 8   0*13   0    3 

I    do  31  H  w    12  10  .\.M.      5    0 -   20     20    14 

J  Junel  L.W.  5S  7    Oa.m "6  50    1210    ....      10     4 

do    IHW    12  20p.m.  *  5  3) 

\    do    1  L.W.      8  10p.m.  ..  7  50    12  50    .    .. 


i 


'        3    do  31  L.W.       6  JO  A.M. 

.S4      do3lHW    1110  a.m.      4  50 


3 
16 

3 
19 

3 
16 

3 
18 

3 
15 


26»2  14  2400  .. 

9692*16  7000 *11 

3292  .    ..  '16  6400  . 

9692  13  &W0 11 

4992  13  4700  . . 

1292  15  6300  11 

9292 16  2000  .. 

9892  13  0600  ...  .   11 

9692  13  0200  . 

5392  15  5700    ..   11 

8192 15  7300.. 

5392  12  7200   .   .10 

9892  12  5600  . 

3292  14  3400  10 

2892  15  0400  , 

8292  12  .>I00 !  10 

aWO 11  8292  . 

2392  13  2S92    ...  10 

4492  13  7900  .. 

87»2  114300 10 

5092   -     10  3700.. 

23  17  2192  12  nOO 10 

22  4  2792    .  .   12  9400  ... 


9517  15  306O 
8367  14  8450 
5092  14  5900 


10 


i    do    2h  w      1  l'».\.M.      5    0    -   10     22    15  3692    11  UOOO 


J    do  2L.W.  8  20.V.M 

do  2h  w  120p.m.      5   0 

I    do  2  Lw.  9   0  p.m 

I    do  3  H.w  2  20  a.m.      5  21> 


10 


710  1210  . 
7  40  13  0  ; 
7  10    12  2ii    . 


30 


i'    do    3i-\v.      9  30.\.M. 


4  6692    10  7000 

15  1892    10  5200 9 

3  2992 11  8900    .. 

14  42i>2    111300 9 

10  4100.. 

4  0192 


1805  14  4655 
0230  14  2575 
8205  1.18325 


4470  13  6175 

2257  is  ifia 


0107    12  5721 
0167   12  0750 


2830   11  7775 


1305   11  3125 

5142  ii  oebo 

2255    li  1325 


l« 


15 


I" 

i:> 


10 


10 


30 


3> 

10 


H.w.  —   (50 

Totals  14  tid^.l  116  25  -^24    67  4."*  114    5  187    O 
L.W.  _  I4i»  2:» 
*  IM  10 

14  H.w. 
Mean$      do  ... 

15  L.W. 

C;rd.  totals'  H.w. 
57  tide* 

L.W. 

57  H.w. 
Grd.  means  d<» 4  53     7  32    12  25 


4  50     7  36    12  JS 
27S25  429  15  707*» 


Oi  uw. 


I  i 


240  6188 


0  44    56  2996 

*   15  19    17  1871 

-    0  15      4  0214 

-185  76  953  4244 

-loCi  56  222  7968 

^    13  19    16  7267 


184  3192  198  8092  148  1749  184  0017  IHi 


13  1657    13  2539    10  5810  IS  1430  15 


727  78M  ne  60ft4  ."ieo  0473  727  6334  «10 


12  7682   12  5721    10  3616  12  7665   U 


-  10     14     3  9087 


N.  B.— Maxima  in  whole  hmar  nxtnth  indicated  by  a  ^tar,  thus^ :  *  and  mmima  fay  a  circle,  thus :  * 

+Moon  s  S.  declination  a  maximum  =2r  41 . 

^Maximum  diurnal  ineouality  in  high  water  levels  ob»erv«i= 3  1400  feet. 
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APPENDIX  13. 

Tabli  XII.^-Tidal  Flootoations  at  Pointe  Platon  daring  the  High  water  season  of 
1888,  vis. : — from  qaadrature,  May  2nd,  to  qnadratare,  Jane  1st. 


Direct  Rsscltb  or  Tidal  Obaesvatioxs,  kc. 


I 


s  s 


Hirfi 

waters  ob- 
served 
ettch  civil 
dav. 


Tune, 

Eafftem 

SUndArd. 


1   !    I 


e 


3 


5" 

-c 


1^ 


2      £ 


O         2  _ 


5^ 

> 


X 


=     2- 
X    1^ 


5? 

IE 


*^  "•  ^^  ^1*       •■*  A 


22 


EI 

*^ 
f  f 


11 


H. 


'A-M. 

M.    or    H.  X.  H.  'x.  H.  M.  Min.  >Iin 

P.M- 


Feet,       Feet.       FerC        FeeC       F«ft. 


M*y    4L.W.  +      112Sf.1I. 


8.^  12*50 


!• 


do 
do 
do 
do 
do 
d«j 
do 
do 
do 

f  do 

11     do 

do 

do 

}  do 


I 


I 


1« 


IS 


14 


la 


do 
do 
do 
do 
do 
tio 
do 
do 
do 
do 
tio 
do 
do 
I   do 


5H.W 

5l.w. 

5H.W 

6i-w. 

6  U.W 
Suw. 

♦>H.W 
7  L.W. 
7  H-W 

7  uw. 

7  H-W 

8  L.W. 
S  U.W 

8  H.W 

9  L.W. 

y  uw. 

1^  bLW 
H>L.W. 

IV>ILW 

lauw, 

10  H.  W 

11  UW. 
II  H.W 
11  L.\%. 
11  H.W 

i:?L>^. 


3-10  A.  M. 
11  30  A. M. 

3  55.  P.  M. 
122&A.JI. 

5    5  A.1L 

1    3  p.m. 

5  30  P.M. 
132  a.m. 
5 -10  a.m. 

1  58  P.M. 

eup.M 

2  18.  A.  M. 

«2Sa.m. 

2  48  p.m. 

6  4*>  p.m. 
2;>3a.m. 

7  3.A.M. 

3  27  P.M. 

7  2^  P.M. 

3  2r)A.M. 

7  45. A.M. 

4  2  p.m. 

8  5  p.m. 

3.\>A.M- 

8  5  A.  M. 

4  30  p.  M. 
8  35  P.  M. 
4  32  a.m. 


417 
435 
•4  40- 
417 
4  8 
417 
410 
358 
4  10 
4  1 
420 
4  3 
4  10 
4    5 


•^40 

830 
758 


1215 
1310 
1215 


812 
8  18 
8  3 
820 
8  7 
824 

7  57 

8  17 
7  50 
825 
7  57 


1220 
1235 
1213 
1218 
i217 
12  25 
1217 
12  30 
12  o 
12  30^ 
12  7 


-  8 


55  23 

...   38 

.  .   25 

..   25 

35  34 

32 

...   15 

.   30 

5  28 

20 

23 

22 

i^    1* 

22 
30 
25 
22 
30 
15 
18 

13  30 
20» 
20 
23. 

20   20' 

20 


14  586» 

7  216a 

17  0118 

16  3S18. 

6  88081 

16  4618 

6  4868< 

16  6018 
6  3&68< 

17  «a» 

6  7o<*t 

17  6068 
6  5864 

16  8018 
6  n6H 

17  97HH 

6  6068 

17  4768 

7  2368 
19  3768 

7  9168 
19  1068 

8  3118 
30  4018 

8  2418 

18  5868 

>*  3118 


7  8960 
9  7960 
9  4i56 
9  56io 
io  1150 

iocToo 

10  8660 


370O 


10  065» 


10 

11  ttOO 
10  7800 

12  iioo 
li  i960 
12  oeoo 

io  3450 


•  • 

9 

4810 

9 

9750 

io 

3450 

io 

2760 

u 

0101 

1« 

1750 

ii 

2800 

10 

3500 

11 

4600 

10 

7950 

i2 

ifibo 

16 

2750 

•11  2122  8  5168 
ii  6685  9  1G3 
ii  73i6     9  6SS 

ii  5779  9-:«» 
il  5175  io  251J 
ii  8097   16  511t« 

ii  9783  looas 

ii  9992  ib  ©58 
i2  1437   10  8^8 

i2^5i93  ii  lioo 

is  3030  ii  3825 


13  8063  U  383B 
ij  9506  ii  3475 
ii  8968  ii  3W 


U.W.  90  10 

TofeJB»  14  tkiwi. 

uw.  «0    8   ^  4S 

—  108    8 
14  tt.w. 


Mean* 


do 

14  L,W. 


59  U  11358173   2 


414      8   8    12  21 


^  55  313245  475? 

-61)  327    92  *iBO 

-  l>i  22   17  5339 

-  15  23     7  1035 


146  4384144  8174  173  0385 146  38S0 


10  4509    10  3441    12  3599  10  4559 


X.H.     Maxima  m  whv4t«  luutu-  moo&h  tuviitiiit<*<l  by  ;&  staar.  thi»:  *  sod  w»«wiw*^  hf  a  cirde,  thm 
+  lAmgUiule  l\«uW  PUtou— 71   51  -=4h.  47m.  24«wc.  -om96  of  a  dajr 


west  of  Greenwich. 


t  M«>»OU  CIX«S*W*  the  tH^VMkUH'. 

^  Moott  in  apotftHs  May  9th,  at  8  ^.m. 

"  New  luoou  (^Jufbec),  May  lOth,  at  8.34  p^m. 
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APPENDIX  13. 

Table  XII. — Tidal  FiuctUtttionR  at  Pointe  Platon  daring  the  High  water  se&soDof 
1888,  viz. : — from  qaadi*atai*e,  May  Sod,  to  quadrature,  Jane  Ist. 


Direct  Rksults  of  Tidal  Obskbvationk,  &r. 


"J 

t  - 
in 


and  low 
waters  ob- 
served 
each  civil 
day. 


Time, 

Kastem 

Standard. 


I 

*» 

& 

5- 


I 


§ 

5 


? 


16 


17 


IN 


lO 


«o 


«1 


«« 


I       A.  M.  I 
H.     M.    or  ,H.;M.   H. 
P.M.. 


Mayl2 

do  12 
do  12 
do  12 
do  13 
do  13 
do  13 
do  13 
do  14Il.w.| 


L.W. 

H.w 
i,.w. 
H.w 

L.W. 
H.w 
L.W. 
H    W 


41321a.m. 

I     ^ 

8  42  a.m.  4110 
512p.m.  .1..'    8;J0 

9  10'p.M.  3158 
469a.m.  ..|.. I  749 
91  5  a.m.  4'  (» 
5,45|p.M.  .... 
9|25|P.M.  3i40 
5  25A.M 


dol4|H.wIt    9:33'a.m.,  4    8 


do  14  uw.  t 


do  14  H .  w 
do  15  L.W. 
do  15  H.w 
do  15tL.w. 
do  15  H.w 
do  16  uw. 
do  10  H.w' 
do  16,i«w.l 
dolHH.wj 
do  ITjuw. 
do  ITjH.w 
do  17iL.w.| 
do  18  H.w] 
do  18'l.w.' 
do  ISiH.w 
do  ISiuw. 
do  191  H.w 
do  19;l.w. 
do  lOiH.w 


§ 


6125 

9'46 

6|  0 

10   5 


P.M. 

P.M. 
A.M. 
A.M. 

6'55;p.M. 
10  27  P.M. 

642|A.M. 
10'35Ia.m.!  3:53 

7137 
11122 
17 


X 

j? 


«8 


G 


I 

B 

B 

•E 


I  4J 

!  S 


c  i 

a  > 

eS 

> 
**« 

•2-1 

>     O 

4)  i; 


Sc) 


I 


e 


?5 


5  = 


11 

8 


37 


25  p.m. 
12  25  a.m. 

8'10|a.m. 
12  37,  P.M. 

9  20|p.m. 

1  15,  A.M. 
9,15' A.M. 

125 


,  13728  4  24 
H.w.i=161j28 

Totals  15  tides.. , |   . 

L.W.      97  27 
15H.w.i 
Means     do     . .  | . 
14  L.W. 


N.B.— Maxima  in  whole  lunar  month  indicated  by  a  star,  thus  :  *  and  minima  by  a  circle,  thus  • 
t  From  6.30  p.m.,  May  13,  U)  1.0  p.m..  May  21,  obeervationa  made  with  ordinary  tide  staffs   i»e 
arrival  of  new  gauge  from  Quel)ec  to  replace  that  taken  by  rafts,  etc.  * 


l>endi 
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APPENDIX  13. 

Table  Xlt. — Tidal  Fluctaatioos  at  Pointe  Platoo  daring  the  High  water  season ot 
1888,  viz. : — from  qaadratare,  May  2nd,  to  quadratare,  Jane  Ist 


UlKJiXT  RCHl'LTH  OK  TlDAL  ObkKBVATIOKK,   &C. 


s-u  Hitfh 

^  wattTH  ol>- 

'2  uerved 

,  5  each  civil 

««>  -la  1 


Tinif, 

KjMttrn 

StAndard 


I    2 


I 


e 


It  » 


•B 
5 

t 

3 


* 

I! 

;5 


,1. 
J' 


B 

X 


11 

oe 

> 

2^ 


c 


1 

1 

9    . 

»  . 

£  f 

rl 

*-^ 

fc-5 

5- 

»- 

JE  !5 

fl 

>  5" 

•2  c 

«>  £ 

*^  m 

c  - 

5i 

5  ^s 

s 

Z 

u.     M     ur    H.   M  H.  ,  M  H.  M  Mill  Min     Feet. 

CM. 


Fe»<       Feet.       Ftwt       Ftwt.    i 


.\Uy  l^  \N  1  25  i*.)!. 


-3l> 


«• 


iM 


)U 


ii« 


f 


«7 


)dM 


«• 


ik>20 
do2U 
ao2U 
do  20 
cki2l 
du21 
lU.  21 
di.22 
do  22 
tlo  22 
di»  22 
du23 
do  23 
do  23 
do  23 
do  24 
do  24 
do  24 
do  24 
•  lo  2.'> 

<lo  2:> 

do  2r> 

do  2."» 
do  2«i 
do-Ai 
di>  2t> 
t,U>  21) 


u  w 

H.\S 
L.W. 
H    W 

H    \^ 

H  W 
UW. 
H    \^ 

H    W 

H  H 
U  W. 
H  \V 
U.\%. 
H  \\ 
L.\V. 
H    \V 

H    V\ 

H    W 
L-H 
H    W 


10  2OP.M. 

2  26A.iL 
10  37  A.  M. 

2.\i>'.M. 

IIS2P.JI. 

3  4.%  A.  M- 
U  o6  \.M. 

4  5  P.M. 

13  3»A.¥. 

4  43A.M- 

1  15  KM. 

5  12  P.M. 

1  :iu  A.M. 

.">  33  A.  M. 

213  km. 
ti    ♦>  P.M. 

2  24  A.  M. 

ti  23  A.  M. 

3  -NKM. 

t>  57  p.  M. 

3i:.  V.M. 

7  13  v.M. 

4  2  KM. 

7  .'i3  P.M. 

4      t    V.M. 
N      4  A.  M. 

t  .V>  ^  .  H. 

-i^VN,  P.M. 


4  5 
4  18 
4  13 
110. 
4    4 

3  57 

4  3 

3:>3 
35y 
3  4y 
3  :v> 
3:>i 

4  0 
3  43 


855  13   0 

8  12  12  SO 

837  X250 

8  10  12  30 

i^34  12-3i^ 

H32  12  29 

H,1S  L>31 

8  40  12  3» 

H18  1217 

8  45  12  34 

8  18  121t> 

8  4y  12  40 

8  11  12  11, 

.^51  12  34. 


*«► 


10 

30     27 

30 


24 

8    2y 

•3b 

a 

2S 
2S 
36 
30 
35 
18 
24 
17 
17 
23 
21 
18 
22 

1    IT 

17 

19 

23 

1,     21 


0 


o 


«l 


18  4960 

9  3W> 
17  OfiOO 

8  8:<9I> 

17  2900. 

8  46ni> 

17  2300 
8  tf380 

18  3214 
8  5060. 

18  5914 
8  5164- 

18  5n4 
8  4664^ 

30  09l»4 
H  H014 

19  5514 

8  7KW. 

21  3314. 

9  0114 

20  HStH 
9  0904 

22  2n4 
9  3HM 

21  1«>4 
9  20IM 

22  >^74 
9  :i5«4 

20  937 4 


7  THOft 

8  4610 
8-76W* 

9  tS824 
10  0354 

10  0660 

11  6300 

10  960(» 

12  5650 

11  fi270 

13  1810 
11  HOJO* 
13  4410 
11  5H10 


9  2360 
8  2110 

8  830O< 

8  5810 

9  76541 

10  <J7r)«» 

io  lofioi 

11  4960^ 

10  7860 

13  saoo 

11  54H0 

12  9blO 
ll'tWOO' 

13  2910  . 


13 


;    8  417i» 


\l 


12  98U,  8  3S» 

13  Q812J  8  964 
l.i  3565'  a  5lfl 
13  527B  9Wr 

t 

13  :24&  I0  4i» 

14  ««65  il  043* 
14  «83.  U  44*^ 

14  8010  II  H»3 

Vi  13K  12  1«» 

15  3937  12'386r» 
15  5357  12  5545 
15  5656,  12  oflte 


t' 


- 15  5925,^12  »»» 


Tot.dh  U  tiJ»  > 

\\    H.W. 
14   \.^\, 


79  52 


>i    3  119  10  175  13 


4.S 


4    0      ^31     12  31 


-40  303275  til^44. 

-     O  :{09  i24  «)H9Hi 

10  22    19  fi»17' 

o  22      H  > 


151  5948^149  1534  200  3X18 152. "«9L*' 


10  8^*2    10  rta38    14  3WC   10  *♦    " 


\    "^i       \Li\,n.a  '!i  \^iii>^  'miiui  luuuch  'nouattni  nv  .i  ■^Uur,  thiw  *:  Aud  mininw  by  a  L-irrir,  tin* 
^Kifu.  tlij.   U»u  .  p.'i..,  .Ma\    Uitii,  iv)  lb.  «iiij.,  Ma>   ■Jl-'t,  niH«.r\atii>ii»  mftde  with  onliniiT  nifc -'■'^* 
iHUiii'ip;  iii:\.i'  ' .:  at  vv    >»  .\  ^Ay>^*  «  id»»vd  in<ui  \Hu  i^*-  t«t  c><pji«c»'  that  Imiken  by  rafts  Ami 
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APPENDIX  13. 
Tablb  XII. — ^Tidal  Flactnations  at  Pointe  Plmton  daring  the  High  wmter  mabOq  of 
1888,  viz.,  from  qaadrmtnie  May  2nd,  to  qnadratore  Jnoe  Ist. 


I  DtKBCT  RiSCLTS  OW  TlDAL    ObsSEVATIOXA,   ftc. 


i    3 


tf  >  ..  — 

.-                -          -  f  ?  5 

i    .                                                                               t             !»       £  ?-  iJ  fr^  ^  ,• 

f  ^t    andkyw     SUndard.     ^        ^       "3          Z     «-S  'S  -            3          i§J==" 

5-5   waters  ob-                         "s        "s       '^.       --^  a'r  ^            ^         T-^  "r-^  §  5 

C*      served                               5         =       "o^        5*     Sc  §^  "^            "^         rf*  =*«  ^  ^ 

"f--   e«:h  civil                          -2         5       "Sx      .S     '^.c  *5  ?  i             f         ^C  fc  ?  = 

^?                                                 A.JI.                                                '  _.  . 

5  u                       H.  M.    or    H.  M.  H.  M.  H.  M.  Min    Mm  Fert.  F«*t.      FeeC      F«C  Fe«t.  J  i 

:;^                                  P.M.  ^  ^ 


Hmj26  H.W 

Ha*  P.M.; 

343 

■  - 

.  .  — 

1 

.  .  .  . 

30  9874      • 

f  d(»  27  L.W. 

4  49  A.M. 

Hll 

1217  ; 

• 

18 

9  2K4    ;   ..    ;  ii  niO    ".                       23 

••     do  27  H.W 

i*55.\.M- 

4    t> 

^        ^ 

25  ♦as  0614  *U  «250    ..        -  *15  ««)  12  519I>     .; 

3h 

1  do  27  uw. 
\  do  27  B .  w 

5  45  P.M. 

,         , 

HoO 

1238 

^ 

9  46M 13  5860    ....                       It. 

t  9  33  P.M. 

3  4f* 

— 

•* 

13 

20  4214  10  966a    ...        15  4539  12  2MS 

^' 

}  do  28  L.W. 

5  33  a.m. 

f*    0 

1210n. 

15 

9  14*>4    11  2730 22 

, 

31     do  28h  w 

9  43  a.m. 

410 

11 

22  51*17  13  3l>43.               15  1838  12  1147  . . 

.M 

1  do  2»  L.W. 

:  H^p.M. 

.H54 

1237 

16 

9  1064    .            13  4W3    27 

I  do  28h  w 

10  2«>P.M. 

3  43 

— 

.>• 

21 

19  521410  4130    ...      .  14  9107  11  8386 

C 

i  do  29L.W. 

♦>  27  a.m. 

H    7 

\2   8 

11 

8  87«H  ...          10  645i> 18 

. 

S»     do2»H.w 

10  2i*-\.M. 

4    1 

18 

21  76H4  12  8900    H6502U65.,> 

A 

\  do  29L.W. 
\  do  29  H  -  w 

7  29  P.M. 

9    I 

12  45.    . 

19 

8  7664, 13  0000    17 

. 

11  13  P.M. 

344 

— 

3 

33 

18  8614  10  0860    ...        14^452113085.. 

h? 

f  do  3l>  L.W. 

7  12  a.m. 

7  59 

12    2 

21 

8  6204      .    .      ,10-2<10i    19 

, 

as    do  do  H  w 

11  lOA.M. 

4    3 

3l> 

20  49h4118780    ...    13  9029 10  9990    . 

1^4 

d«>  ^)  L.W. 

81H  P.M. 

1 

'  9    3 

12  oo 

24 

8  1864    ...        12  3120 11 

5  do  31  H .  w 

i:jioa-m. 

3  52 

— 

I 

21 

17  *.d4    9  36oO    13  5486  10  6143..    ' 

'^ 

i    «lo  31  L.W. 

8   5  a.m. 

. 

.   .X) 

12    2 

23 

8  2964                  9  46oO          15 

, 

a4     do  31  H.W 

1212  p.m. 

4    7 

19 

19  4214  111250      ..      13  30U5  10  2913    . 

y 

\   do  31  L.W. 
[  Jonel  H  w 

9    3  P.M. 

H51 

1253 

25 

8  0S14  .              11  390O 5 

, , 

1    5  a.m. 

4    2 

— 

15 

IH 

17  2364   9  1960    .            13  2914  10  0900 

^ 

J    do     1  L.W. 

J5  S. 53a.m. 

74S 

1212 

^ 

^  5214                  8  TOTiO 22 

. 

aa    do   1  H.W 

I  17  p.m. 

424 

2J< 

19  3514  10  830l>  ....      13  X90   9  8550    . . 

,k> 

i  do     1  L.W. 

10    Op.M. 

H43. 

12  47 

17 

8  4<)14                 10  9600 3) 

• 

\   do    2  H .  w 

2    4  a.m. 

4    4 

— 

8 

25 

17  33»V4   8  98QO 13  1027    9  4375 

Sf 

}  do    2uw. 

10    S  V.M. 

S    4 

1211  . 

. 

2r> 

8  3664 8  970O      3 

a#     d<»    2  H .  vk 

2  15.  P.M. 

4    7 

21 

17  2H14   8  8960    .     .    .  12  4668    9  1938     . 

K* 

1  do    'i'L.w 

10  54  P.M. 

H39 

12  58 

24 

7  3714 9  890i> 12- 

^ . 

t    d«»    3  H.W 

313.V.M- 

4  19 

.   , 

— 

2+ 

23 

16  3014    9  O30O 12  1650   9  2530    . 

s* 

. 

S    t) 

12  IH  . . 

.  « 

23 

K  do    3  L.W. 

1113  a.m. 
l«C>  43      24 

- 

-   -' ' 

^* 

294: 

7'70o4                               

H.W. 

*7i  3;oy 

Tt»tabUtid** 

129  43 

:M;:ft)i2«  5 

I8tj  51     . 

15*>  9HT3.136  Ste  196  ffll7  151  «»>233 

7^» 

L.W. 

12M2« 

( 

— 

10 

3l>6  120  383l> 

14     H.  w. 

^ 

14 

21 

19  3836 

Mt^ans    do 

• 

1    2 

8  24 

12  27  .. 

. 

10  7848  11100613  9618  10  8144    17 

:^ 

15     uw. 

- 

3 

20: 

S  5988                                  .                 • 

H.^\. 

. 

— 

187  1 

.219 

U'TT  25i> 

lirand  totals  57 

r<:  13  470  37 

'•C  49 

. 

5B6 'UliC  385  3W1  7^2855  3W  9675  86D  2171 

tide*.       L.yfk. 

1 

158  1273  475  5oN4 

1 

57  H.W. 

_ 

13 

21 

18  ^iWl                                                                    , 

i«raudm4^nt»do 

... 

4    4 

H  *>♦ 

12  25    . 

. .     . 

^>43^7  10  4518*13  688410  4378   16 

37 

5i   L. W . 

-  - 

H 

*>» 

H  3431                               1 

X.B.  -Maxiiua  in  ^holt*  luuar  month  UHlic»t*xl  by  a  =tar»  tbu»  :  *  axid  mmima  hj  «  circk^,  thw:  * 

t  Moi»ii"h  v>.  d*x*Unatio«  a  uiji.\iuium  -  21    41  . 

X  Maximum  diurual  iu«qiiality  in  hi^h  water  \k'\vU  t^h^f  rvnd  with  box  gaiigv=2'96a  ft. 


Htn 
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APPEXDIX  13. 

lAnht  XHL — TkIjiI  FloctiuitiofM  mt  Gnrndioai  dmring  the  High  water  season  of  1^. 

v\z, : — frfnti  qiuidratiire,  Maj  2od,  to  quftdratore,  Jane  let. 


VlKMfT   Rc?«rLTM  «»r  TlI>AL  OBr«CKV.%TIOXH,   Ac. 


»    -c         -r 


?  I 


if 

if 

ii 
'Is 


3> 


Hirh 

*»ftf,'li  civil 
Ofty. 


Tim#», 


- 1 


H. 


M. 


A.M.I 

or    II.  M. 

P.M.  I 


S 

.X 

t 

X 


•a 

J" 


c 

X 


CU     Z 


»>  - 

c 
S  o 

I*' 


5 


'*>  be 

>i 


1 

9 


cS 


If 
i.H 


1.1    i  «' 

Jl  ^ 


s'3     Z 

s  7    '  ; 


I  b 


; 


H. 


Mny  ftLW.  f  12153  A.M.! 


M.  H.  !m.  Min  Min     Feet.    '  Feet. 


9,10   li>59. 


II 


la 


It 

» , 
5' 

n 
n 
ft 

( 

H 
H 
8 

S 

n 

9 
9 
9 
10 
lOi 
10 
10 

n 
n 
n 
n 

12 


II   w, 

I.W.i 
II   w 
I..  >v. 
H    \V| 
K.W. 
II  w' 
UU. 
H    W 
I..W.  * 
H    \V 
!,.\V. 
H    W 
l<.W. 
H    X\ 

H    W 

H.W  ^ 
!,.X\. 

H  ^^ 
1  .w. 
«  \\ 
l-.\^. 

H  \N 
l.\N. 
H    \\ 


4  42  a.m. 

1  Or.M. 
4'M  P.M. 

1  ^'^  a.m. 

5  42  A.M. 

2  20  p.m. 
«    0  P.M. 

2r*0A.M. 
«:vha.m. 

S  20  P.M. 
7'  2  p.m. 
3.'V2a.m. 
7iH  A.M. 
4  ."ip.MJ 
7  42  p.m., 
4    8  a.m. 

7  47  A.M. 
4  40  p.m. 

8  10  P.M. 
4M  A.M. 

sn 

.N    1 

8  47 
4.^7 
8.S*> 


A.M. 
P.M. 
P.M. 
\.M. 
\.M. 


.%42p.m. 
9  17  P.M. 
.N27  A.M. 


349 
3  55 
3  47 
3  40 
348 
3  42 
3  44 
3  35) 
339 
3  30 

3  40 

I 

3  4fi 
3  39 
33.% 


47 
f22     36 


13  a474 


Feet.  ,    F«*t.       Feet    .5  Mr 


818  1213 

I 

9   0  i2  47'. 

838  1218.    . 

8,'iO  12  38  ... 

8  42  12  24  ... 
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APPENDIX  13. 

Tabli  XIII.-^Tidal  Fluctuations  at  GrondineA  during  the  High  water  season  of  1888, 

vis.: — fW)m  quadratui*e,  May  2nd,  to  quadrature,  June  Ist. 
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APPENDIX  13. 

Table  XIII. — ^Tidal  Flactuations  at  Grondines  daring  the  High  water  season  of 
1888,  viz.: — from  quadrature,  May  2nd,  to  quadrature,  June  Ist. 


- 

DiRWT  Rrsclts 

i  OK 

TiiiAL  Obskrvations,  &c. 

t 

« 

^   1 

«e  > 

1 

^         1 

1 

•IN 

*» 

'M 

eS 

r 

* 

• 

ill   Hi^ 

5  c  waters  o\> 

Time, 
Eastern 
Standard,    t 

• 

j 

Si 

< 

1       > 

•  MB 

"3 

be 

s 

II 

■It 

ii 

> 

m 
5 

! 

• 

% 

S' 

9    . 

If 
—  a 

3 

ii 

i 

X 
X 

1.5      aerv*»d 
i  '5  ,  each  civil 
1-        da>% 

1  ■ 
s 

is; 

1 

(Z 
1 

•2-e  ' 

"3                 t 

«!•=      r 

1:= 

5 

£ 

?  -S 

•c 

5  > 

5^ 

J 

1 

% 

S           ! 

^ 

1 

I 

1 

A.M.i 

> 

' 

11 

H.    M.    or 

H.  M. 

H.    M. 

H.  iM. 

MinMin 

Feet. 

Feet. 

Ft*t. 

Feet. 

Feet    MiB 

1               P.M. 

J 

1 

■ 

J 

Mayl9H.w 

1     i 

2  27  r.M. 

.... 

..!.. 

1 
1 

*10 

•               * 

20  6574 

1 
«  «  «  «    ■ 

I 
3  7700 

1 

32050 

-    • 

Mavl?^  uw. 

U  47  P.M, 

9  20 

1258 

.M» 

16  8874 

^i 

*> 

US      do  do  H  w 

325  A,  M, 

3  88 

40 

19  n74 

2  8300  . 

. 

18-3600, 

.  - . 

J   doSOuv. 

12 12  p,w. 

. 

vH47 

12  80 

.->* 

16  6274 

.    . 

3  0900 

, 

32073 

I     A(^  ^  H    W 

.^,V»p.ii. 

.S48 

*21 

88 

19  7574 

3  1300 

18  1412 

}   do21  1-^. 

12  57  A.  M 

9    2 

1241 

6<» 

16  4474 

3  3100 

34345 

Tl4     do2lH  w 

4  3fiA.ji. 

88» 

. .    . 

88, 

19  7474 

3  3000. 

18  154*7 

•  «  •         •  ' 

i   do  21  t  w. 

1  12  p.m. 

8.% 

1219 

56 

16  4S74 

• 
•  -  -  • 

3  siio 

37485 

I    Ao  21  H  w 

4.V>P.M. 
+     1  57  A.m. 

8  48  . 

9    2 

12  88 

■*-   t 

40 

54 

a(r2fKM 

16  3874 

8  8180 

1 
3  8680 

is  2867 

\ 

J   dt>22i*w. 

3  9790 

«»      do22H.w 

5iC^  A.M. 

886 

81 

20  3854 

3  9W» 

18  3565 

1 

. . .  - 

1   do22uw. 

2  30  P.M. 

. 

8  57 

12  29 

.52 

16  3474' 

. 

4  0380 

4-3098 

I   do  22  H  >R 

6   2  P.M. 

882 

-  5 

.^ 

30  3554 

4  ooeio 

is  4773 

. 

f    do  38  uw. 

2  45  a.m. 

8  48 

1216 

41 

16  »74 

4  <680 

4  7313 

•«•     do2SH  w 

6  IS  A.M. 

8  88 

.  1 , , 

. 

28 

21  4324 

5  1350 

18  6930 

, . . ' 

i   do  28  uw. 
I   dt~»  2S  H  w 

8  27  P.M. 

. 

9   9 

12.84 

.    . 

41 

16  3574 

5  0750 

. 

60823 

6 .52  P.M. 

8  25 

-•^^ 

28 

21  0144 

4  €570 

18  8935 

J   do  24  u  ^ . 

8  88  A.M. 

8  41 

1216 

89 

16  3474 

4  f36?0 

5  4080 

10 

«V      do  24  H  w 

7   Sa.m. 

8  85 

1 

-  . . . 

82 

22  2774 

5  9300 

19  1515 

J    do  24  uw. 
I    do  24  H  IN 

:      4  15  p.m. 

9    7 

12  80 

,^ 

16  5474 

5  7390 

. .   .   - 

5  TWO 

12 

7  8S  P.M. 

82S 

. .  . 

16 

27 

21  8524, 

53KiO 

19  4114 

.  -  • 

J    do2r>uw. 

4  17  a.m. 

8,^ 

12    4 

.... 

86 

16  5174 

5  3^0 

6  0388 

• 
* 

"***      do  25  H .  w 

$      7  42  a.m. 

8  25 

28 

28  1874 

6  6700 

19  6119 

4    do2nu^. 
J    do  2.S  H  Vk 

5    7  P.M. 

9  25 

12  40 

85 

16  6674 

«  5900 

62300 

10 

S  22  P.M. 

815 

5 

18 

22  2974 

5  63«> 

19  7075 

J   d.^  2ti  \.  w . 

5     S  A.M. 

8  46 

12    5 

82 

16  5174 

5  7800 

6  2800 

4 

"H^      do  2H  w  \s 

S27  \.N. 

819 

20 

23  5074 

6  9900 

19  7275 

. 

I    di»2t>i.\^. 

H    0  P.M. 

988 

12  46 

^ 

16  6574 

6  8»K* 

•6  3250 

6 

^    do2»»H.w. 

9   1.^  P.M. 

818 

-   - 

-    - 

5 

-28 

21 

417 

22  1574 

J 

297  9446 

5  5«I0 

*»«256 

.  •                -  ( 

•  - 

H.TN. 

TotAK  14  ti«1p*» 

77    7   -24 

4S  .><>  1 

25  47 

174  4»i 

66  9(ll(> 

65  4010  3S5  ««3 

67  73«» 

101 

i,.i^. 

-.SI 

686  281  (4.% 

101    7 

14   H.^. 

'    5< 

%) 

21  2818 

\l«»aT)>     do 



S,^ 

8  5<* 

12  2J» 

4  7787 

4  C715 

18  M89 

48385 

♦ 

14  i..v\. 

8 

45 

16  fmi 

N.B.     Mftxim?*  in  wholf  limar  m^mth  indiOR-ted  hy  ii  f»tai,  ihn?. 

+  \!o<^Ti  a ft^T  OTf wsinc  th<'  equat<^r. 

;  Mo.^n  in  iv»rip«»*^.  Mav  24th.  at  2  0  ]» ii. 

^i  Ktili  moon  (Qnp>>ec*,  \1h\  'J5rh   »*»  ^  4<>  ■♦  it 


and  minima  hv  a  oinde,  tbts 


322 


[1891] 


APPENDIX  13. 

Tablk  XIII. — ^Tidal  Fiactaations  atGrondines  daring  the  High  water  season  of  188S. 

viz.,  f^om  quadrature,  May  2Dd,  to  qoadratare,  Jane  Ist. 
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APPENDIX  13. 

Tablk  XIV. — Tidal  Fluctuations  at  St.  Jean  den  Chaillons  during  High  water  seaison 
of  1888,  vie. : — from  quadrature,  May  2nd,  to  quadrature,  June  l8t. 
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APPENDIX  13. 

Tablk  XIV. — Tidal  Fluctaation<«  at  St.  Jean  des  Chaillons  during  the  High  water 
8oa!>on  of  1888,  viz.: — from  quadrature,  May  2nd,  to  quadrature,  June  Ist. 
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APPENDIX  13. 

Tablk  XIV. — ^Tidal  Flaotuatioos  at  St.  Jean  des  Chaillons  daring  the  High  water 
season  of  1888,  viz.  :—~tiom  qaadraturo  of  May  2nd  lo  quadrature  of  June  1»L 
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Table  XIV. — ^Tidal  Fluotuations  at  St.  Jean  d«e  Cbaillons  duriug  tbe  High  water 
eeaTion  of  1888,  vii:.: — from  quadrature  of  Uay  2nd  to  quadrature  of  June  let. 
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Tabls  XIV. — ^Tidal  Fluctuations  at  St.  Jean  des  ChtiilloDS  rluring  the  Kigh  water 
season  of  1888,  viz.,  from  quadrature  Hay  2nd,  to  quadrature  June  1st. 
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Table  XIV. — Tidal  Fluctuations  at  St.  Jcbd  tied  Chaittons  during  the  High  water 

eea-'on  of  1888,  viz.,  from  qnadruture  May  2nd,  to  quadrature  June  Ihi. 
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Table  XV. — Tidal  Fluctuations  at  Batiscan  during  the  High  water  season  of  1888, 
viz. :  — from  quadrature,  May  2nd,  to  quadrature,  June  Ist 
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Table  XV.— Tidal  Fluctnationt)  at  Batiscan  doi-ing  th«  High  water  season  of  1888, 

vis.: — from  qoadratnre,  May  2nd,  to  qnsdrature,  Jnne  Ist. 
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Table  XV. — ^Tidal  Flactuations  at  Batiscaa  during  the  High  watsr  season  of  1898, 
viz. : — from  qaadratare,  liay  2nd,  to  quadrature,  June  1st. 
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Tablb  XV. — Tidal  Fluctuations  at  Batiscan  during  the  High  water  season  of  1888, 
viz. : — fi-om  quadrature,  May  2nd,  to  quadrature,  June  Ist. 


OlWWT   RkhI  LTH  OK  TlDAL  OBSERVATIONS.— 

ContinuM. 
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Tabli  XV. — Tidal  Flaotuations  at  Batiscan  daring  the  High  water  n^ea^on  of  1S8$, 
viz.: — fVom  qaadrature  of  May  2nd  to  quadrature  of  June  IsU 
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Table  XV. — ^Tidal  Fluctuations  at  Butiscau  during  the  High  water  seasou  of  1888, 
viz.: — ^from  quadrature  of  May  2nd  to  qnadraiuro  of  June  Ist. 


DiRIKT  REHCLTH  ok  TlhAL  OBSERVATIONS— 

{Continued). 
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APPENDIX  13. 

Tabl*jb  XV. — Tidal  Flactuations  at  Batiscan  during  Higk  water  season  of  1888,  viz.: 

— ^from  qnadratare,  May  2nd,  to  quadratare,  June  Ist. 
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APPKNDIX  13. 

Tablb  XY. — ^Tidal  Fluctaations  at  Batiscan  during  the  High  water  season  of  1888, 

viz. : — from  quadrature,  May  2nd,  to  quadrature,  June  1st. 
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APPBNWX  13. 

Tabli  XV. — ^Tklal  Fluotnations  at  Batiacan  daring  the  High  water  aaason  <^  1888, 

vis. :— fW>in  quadrature,  May  2nd,  to  qoadratore,  Jane  Ist. 
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APPENDIX  13. 

Table  XVI. — ^Tidal  Flactaations  at  Champlain  daring  the  High  water  $ea£OQ  of 
1888,  viz, : — ^fVom  quadratore.  May  2iid,  to  qaadratare,  June  1st. 
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APPENDIX  13. 

Table  XVI. — Tidal  Flactuationfl  at  Champlaio  dui-iug  the  High  water  season  of 
1888,  TIB. : — from  quadratu t'e,  May  2nd,  to  quadratai-e,  Juda  Ist. 
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Tabls  XYI. — ^Tidal  Fluctuations  at  Champlain  daring  the  High  water  season  of  1888, 
vis. :— fVrom  quadrature,  May  2nd,  to  quadrature,  June  Ist. 
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APPENDIX  13. 

Tabli  XVI. — Tidal  PlactiwtioDs  at  Champlain  during  the  High  water  seaeoD  of  18^8, 
vis.: — fh}m  quadrature,  Hay  2nd,  to  qnulrature,  Jane  1st. 


RESULTS  BASED  ON  DATA  FROM 

NAUTICAL  ALMANAC 
AND  "L'ANNUAIRE  DVM  MAREta." 
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Tablk  XVI, — TidRl  FluctaHtions  at  Cbamplain  daring  the  Low  water  aesf 
vis. :— from  quadratnre,  May  2Dd,  to  qnadratare,  Jane  Ut. 
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APPENDIX  13. 

Table  XVI. — ^Tidal  Fluctuations  at  Cham'plain  during  the  Low  water  season  of  1888, 

viz.: — from  quadrature,  Afay  2nd,  to  quadrature,  June  1st. 

RESULTS  RASED  ON  DATA  Fli 

NAUTICAL  ALMANAC    i 

AND  "L'ANNUAIRE  DE8  MABB 
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Table  XVI. — ^Tidal  Fluotaations  at  Champlain  during  High  water  Geaeon  of  1888. 
vie.,  fVom  quadrature  of  May  2iid  to  quadrature  of  June  Ist 
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Table  XVI. — ^Tidal  Flactnations  at  Champlain  duriug  High  water  seasoD  of  1888, 

vis.,  from  quadrature  of  May  2nd  to  quadrature  of  June  1st. 


RESULTS  BASED  ON   DATA  FROM 

.VAUnCAL  ALMANAC    ^ 
AND  "L'ANNUAIRE  DES  MARfiES." 
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REPORT    OX     WATER     LEVELS,    RIVER    ST.     LAWRENCE,     BETWEEN     QUEBEC,     MONTREAL      AND 
LACniNB,    BY    R.  STECKEL,    CIVIL    ENCilNEER,    24tII    NOVEMBER,    1891. 


EXTRACT  FROM  A   REPORT 

DATED  lOTH  OCTOBER,  1887.  ON 

FLUCTUATIONS  IN  THE  LEVEL  OF  LAKE  CHAMPLAIN 


AND    AVERAGE 


HEIGHT  OF  ITS  SURFACE  ABOVE  THE  SEA, 


BY 


ASSISTANT    C.    A.    SCHOTT, 

of  tlip  United  States  Const  and  (rfitdetic  Sun^ey. 


EXTRACT    FROM    A    REPORT 
DATED  lOth  OCTOBER,  1887,  ON 

FLUCTUATIONS  IN  THE  LEVEL  OF  LAKE  CHAMPLAIN 

AND   AVERAGE 

HEIGHT  OF  ITS  SURFACE  ABOVE  THE  SEA, 

BY 

ASSISTANT    C.    A.    SCHOTT, 

of  the  United  SlaUji  Coast  and  Gfod^tic  Sni-vy. 
******** 
THE  ABSOLUTE  HEIGHT  OF  THE  LAKE  ABOVE  THE  OCEAN. 

The  absolute  height  of  Lake  Champlnin  when  in  an  average  state,  as  measured 
by  the  water  gauge  at  Fort  Montgomery  between  1871  and  1882,  may  now  be  closely 
approximated.  The  following  data  are  available  for  this  purpose.  Bench  mark  on 
grist  mill  at  Ureenbush,  opposite  Albany,  N.Y.,  above  half  tide  or  average  level  of  the 
ocean  4-489  m.  or  14-73  ft. 

This  result  depends  on  tidal  uliservations  in  New  York  harbor,  made  by  the 
Coast  Survey  at  Governor's  Island,  between  1852  and  1879  inclusive  (comprising  therefore 
one  and  a  half  revolutions  of  the  moon's  nodes),  and  on  spirit  levelling  along  the  eastern 
side  of  the  Hudson  River  by  J.  B.  Vone  in  1857-8*  and  resumed  by  O.  H.  Tittman 
in  1887. 

This  same  bench  mark  was  the  starting  point  (level)  for  the  determination  of  the 
heights  of  the  great  lakes.— Prof.  Paper's  C.  of  Eng.  No.  24,  p.  608. 

In  IHK2,  Asst.  Tittman  resum»I  the  levelling  operations  for  the  connection  of 
Albany  with  the  lake  ;  the  line  started  from  Albany  at  lock  No.  1  of  the  Erie  Canal 
the  height  of  which  he  had  determined  in  1877,  viz.  ;  mitre  sill  at  south-east  gate  of 
lock  above  mean  sea  level,  1-873  m.  or  6145  ft.  He  then  followed  the  tow-path  of  the 
Champlain  Canal  to  Whitehall,  N.Y.,  and  thence  carried  the  line  along  the  track  of  the 
Deleware  and  Hudson  Canal  Co.'s  R.  R.,  as  far  as  Putnam  Station.  There  a  water 
gauge  and  mark  was  established  and  connected  with  others  placed  at  Port  Henrv. 
Plattsburg,  Burlington  and  Rouse's  Point.  He  makes  bench  mark  No.  40,  cut  in  the 
R.  R.  culvet  at  Putnam,  to  be  32-536  in.  above  liench  mark  at  lock  No.  1,  the  absolute 
height  of  No.  40  is  therefore  30'663  m.  and  the  zero  of  his  water  gauge  30-048  m.,  the 
latter  being  0-615  m.  I>eluw  this  mark.  Ktmullaneous  o)>servatians  were  made  by  meaim 
of  these  gauges  of  the  stage  of  the  lake  surface  for  15  consecutive  days,  4th  to  19tb 
Noveml>er,  at  the  hours  8  a.m.,  noon  and  5  p.m. 

The  zero  of  each  gauge  was  referred  to  a  permanent  bench-mark  established  near 
it.     These  gauges  were  each  4  ft.  long  and  graduated  from  top  downward. 

We  have  :  mean  water  level,  4th  to  18th  November,  1882,  corresponds  to  reading! 
0-995  ra.  on  the  Putnam  gauge,  this  mean  level  therefore  is  29'053  m.  above  the  ocean 
and  corresponds  to  the  reading  0843  m.  of  the  Rouse's  Point  gauge. 

*Tht!  leru  of  aaufte  aC  Governor'!  Island  van  traiuferrMl  U>  mark  un  Hudson  River,  foot  aS  18th  >trwt, 
New  York  City,  by  watw  leveL 
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This  places  the  zero  of  the  Rouse's  Point  gauge  29*896  m.  above  the  ocean,  and 
hi  nee  the  Roused s  Point  bench-tnark  on  Chapman's  block,  north  side,  is  3*649  m.  above 
it,  the  latter  is  33*545  m.  or  110*06  feet  above  tJie  mean  sea  level.  This  mark 
has  been  proposed  for  an  international  bench-mark  for  the  connection  of  the  American 
and  Canadian  spirit  levels  in  this  region. 

According  to  Asst.  Tittman,  the  Chapman  block  bench-mark  is  1  *350  m.  above  the 
level  of  the  heel  of  loophole  of  Bastion  A,  Fort  Montgomery  which  is  also  known  as  the 
hvdrographic  bench-mark  of  the  fort,  and  this  hydrographic  mark  is  2*925  m.  above  the 
I "^.8.  Engineer's  bench-mark  which  is  the  level  of  base  course  of  scarp  wall  of  bastion 
*B  ;  the  latter  is  therefore  29*270  m.  above  the  mean  sea  level. 

The  zero  of  the  Engineer's  water  gauge  being  one  and  a  half  foot  below  this  mark 
and  the  average  readings  of  the  water  level  between  1871  and  1882  (vide  preceding 
table)  being  2*64  feet,  we  have,  finally,  the  height  of  the  average  lake  level  above  the 
mean  sea  level  29*618  m.  or  97*17  ft. 

Pending  spirit  levelling  between  the  Putnam  and  the  Rouse's  Point  marks'  and 
further  observations  of  the  lake  level  for  a  series  of  years,  this  result  may  be  accepted  as 
a  close  approximation  to  the  true  value.  I  estimate  its  probable  error  or  uncertainty  at 
aliout  0.3  feet  (exclusive  of  uncertainty  due  to  secular  change.) 

We  can  now  also  determine  the  height  alx)ve  the  ocean  (meantide)  of  the  level  of 
reference  adopted  on  the  Coast  Survey  charts  of  the  lake  ;  this  level  has  reference  to  a 
^uge  and  mark  at  Plattsburg,  and  computation  shows  that  the  chart  plan  very  nearly 
corresponded  to  the  zero  of  the  Engineers'  gauge  at  Fort  Montgomery  (was  about  0*02 
m.  above  it) ;  this  plan  of  references  consequently  is  very  nearly  28*93  or  94*6  ft.  above 
the  mean  level  of  the  Atlantic,  and  is  also  0*78  m.  or  2*56  ft.  below  the  average  level 
iifthelake,  period  1871-1882.  ♦  ♦  ♦  ♦ 

B.  M.  AT  ROUSE'S  POINT,  N.Y.,0.  H.  TITTMAN,   1882. 

The  water  gauge  was  nailed  against  the  dock  opposite  Chapman's  block  at  Rouse's 
Point .  The  bench-mark  is  a  cross  and  circle  ©  cut  with  a  chisel  into  the  sU>ne  water 
sill  of  Chapman's  block  on  the  north  side  of  the  building  and  about  15  ft.  from  the 
north-east  comer,  as  shown  on  the  sketch  sent  with  the  extract.  This  B.  M.  was 
connected  with  the  hydrographic  bench-mark  at  Fort  Montgomery.  The  hydrographic 
l#nch  is  the  heel  of  the  loop-hole  of  Bastion  A.  The  B.  M.  at  Rouse's  Point  is  3*6487  ni. 
above  zero  of  gauge. 

FORT  MONTGOMERY. 

The  zero  of  water  levels  at  Fort  Montgomery  is  1-j^  ft.  below  top  of  base  course 
of  scarp  wall,  at  the  left  re-entrant  angle  of  Bastion  B.,  at  the  outer  end  of  the  lake 
p<istem. 

*This  same  level  is  desigrnAted  by  Assistant  Tittman  **  wat«r  sill  level  at  the  fort.*' 
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PROGRESS    REPORT, 

R.  STECKEL 


TO 


CHIEF  ENGINEER  OF  PUBLIC  WORKS, 


9TH  DECEMBER,  1886, 


(IN  PRECISION  LEVELLING  CAJEIRIED  OUT  IN  1885-86,  WITH  A  VIEW  OF  ESTABLISH- 

IN(;  THE  HEIGHTS  OF  THE  FINISHED  (X)PINGS  OF  THE  GRAVING  DOCK  AT 

ST.  JOSEPH  DE  LEVIS  AND  THE  LOUISE  EMBANKMENT.  AT  QUEBEC, 

ABOVE  THE  ZERO  OF  THE  ORIGINAL  STANDARD  TIDE-GAUGE 

Pl'T   UP   BY    THE   QUEBEC   HARBOUR   COMMISSIONERS 

AT  POINTE  A  CARCY. 
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GEODETIC  LEVELLING,  RIVER  ST.  LAWRENCE. 


PROGRESS  REPORT. 

Department  of  Public  Works, 

Ottawa,  9th  December,  1886. 

H.  F.  Pkrley,  Esq.,  Chief  Engineer. 

Sir, — 'to  comply  with  instructions  received  from  you,  I  now  b^  to  submit  the  fal- 
lowing progress  report  on  the  geodetic  levelling  which  has  been  carried  on  under  mj 
charge  since  1885,  referring  more  particularly  to  the  operations  performed  with  a  view 
of  establishing  the  actual  heights  of  the  finished  copings  of  the  L^vis  Graving  Dock  and 
Louise  Embankment  at  Quebec,  above  the  0  of  the  original  standard  gauge  <d  the 
Quebec  Harbour  Commissioners. 

The  gauge  here  referred  to  is  that  put  up  by  Mr.  Simmons,  a  former  engineer  of 
the  Quebec  Harbour  Commissioners,  on  the  south  side  of  their  Pointe  k  Can^  whart 
several  years  previous  to  the  letting  of  the  extensive  harbour  works  now  in  course  of 
construction  at  Quebec  and  L^vis. 

The  correct  determination  of  the  relative  elevation  of  the  points  mentioned,  ob- 
viously involved  the  connecting?  of  a  series  of  levels  taken  on  the  north  shore,  with  another 
series  run  along  the  south  shore  of  the  St.  Lawrence,  which  river  is  from  J  to  1  mile  wide 
opposite  the  City  of  Quebec .  This  connection  could  be  effected  :  1"*  By  measuring  sim- 
ultaneously, on  a  calm  day,  the  heights  of  at  least  two  fixed  points  directly  opposite  each 
other  on  the  river  shore,  above  the  water  surface  while  quite  smooth  and  in  a  perfect 
state  of  equilibrium,  say  at  high  or  low  tide,  or  about  the  time  of  slack  water,  or  else : 
2'*  by  sighting  in  very  clear  weather  the  whole  way  across  the  river  to  targets  put  up  on 
firm  ground  at  suitable  places  near  high  water  mark  :  care  being  taken  to  place  the  in- 
strument sufficiently  high  over  the  water  for  the  line  of  collimation  to  clear  the  densest 
of  the  vapors  which  continually  emanate  therefrom,  and  further,  to  make  the  pointings 
only  when  the  portion  of  the  atmosphere  traversed,  would  be  quite  free  of  smoke  from 
steamboat  or  factory  chimneys  or  other  sources. 

These  modes  of  carrying  the  levels  across  the  comparatively  wide  estuary  of  the  St. 
Lawrence,  it  is  easily  seen,  are  both  attended  with  difficulties  and  each  has  its  draw- 
backs. Having  but  one  ge<xletic  level  at  my  disposal  in  1885,  I  concluded,  that  all 
things  considered,  it  would  be  best  to  take  advantage  of  the  complete  covering  of  the 
river  surface  in  winter,  by  a  crust  of  ice  several  feet  thick,  over  which,  though  it  be  in- 
cessantly rising  or  falling  with  the  tide,  the  levels  can  be  satisfactorily  carried  from  shore 
to  shore  in  one  sight  ;  there  being  in  such  case  no  vapors  to  interfere  with  the  free  pass- 
age of  the  luminous  rays  through  the  atmosphere,  necessitating  objectionable  corrections 
for  excessive  refraction,  etc. 

Moreover,  in  order  to  reduce  the  chances  of  making  errors  of  pointing,  etc.,  to  a  mini- 
mum, I  further  decided,  with  your  approval,  to  effect  the  crossing  on  the  contracted  part 
of  the  St.  Lawrence  tide- way  between  the  mouth  of  the  Chaudi^re  River  and  Cap  Rouge, 
some  seven  miles  west  of  the  River  St.  Charles,  where  the  distance  between  the  high 
water  marks  on  opposite  shores  is  less  than  one-half  mile,  and  where  the  winter  road 
kept  open  every  year  acrt^ss  the  ice,  affords  an  easy  and  rapid  means  of  communication 
from  one  shore  to  the  other. 

This  course  necessitated  the  levelling  of  seven  miles  on  the  north  shore  down  to  the 
Louise  Dock,  in  a  direction  nearly  parallel  to  that  of  the  projected  continuous  line  to  be 
run  on  the  south  shore  of  the  St.  Lawrence. 
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During  the  last  days  of  March,  1885,  I  made  several  attempts  to  level  westward 
along  the  north  shore  from  a  bench-mark  (B)  made  at  the  base  of  the  clifP,  near  Cham- 
ber's CJove,  above  Victoria  Cove,  to  another  bench  (A)  made  on  the  rock,  near  the 
point  selected  for  sighting  across  the  ice,  to  the  foot  of  Basile's  Hill.  Owing,  however, 
to  persistent  unfavourable  weather  for  nearly  a  whole  week,  and  the  time  at  my  dis- 
\t06al  for  this  work  being  unavoidably  limitCKl,  I  had  to  leave  Quebec  after  having  suc- 
ceeded in  completing,  on  the  3rd  April,  only  one  set  of  observations,  viz.,  that  from  the 
north  to  the  south  side  of  the  tide-way. 

The  atmosphere  was  quite  clear  and  calm,  while  the  observations  just  referred  to, 
were  ma^e,  and  the  distance  from  level  on  north  shore  to  rod  on  south  shore  was  mea- 
sured twice  on  the  ice  with  a  correct  tape  line  ;  being  found  to  be  2,852  ft. 

As  to  refraction,  I  adopted  the  value  of  the  coefficient  n  given  by  the  celebrated 
Russian  astronomer  Striive,  for  valleys,  viz.,  0*085  ft.  instead  of  that  used  for  general 
^pHodetic  levelling  purposes  (0*0625  ft.),  so  that  the  correction  applied  for  curvature  and 
refraction  to  the  reading  across  the  river  was  calculated  by  the  formula  : — 

u  =     -  (1  -  0*17)  =  TT-^^^i^K  =  0000000020  d^  instead  of  0-000000021    d«  in 
2r ^  '       41 -1 94  000 

ft>et,  where  r  denotes  the  radius  of  the  great  circle  of  the  earth  in  the  plane  in  which  the 

observations  are  made,  and  d  the  distance,  level  to  rod  in  feet. 

The  results  of  the  computations  made  in  connection  with  the  winter  operations  of 
IM85,  went  to  show  that  the  coping  of  the  Louise  embankment  stands  24*038  ft.  above 
the  O  of  the  Quebec  Harbour  Commissioners'  old  gauge,  south  side  of  Pointe  k  Carey 
wharf  and  the  coping  of  the  Graving  Dock,  L^vis,  with  top  at  a  mean  height  of  24*14 
ft.  above  the  same  zero,  or  say  0*1  ft.  higher  than  that  at  Quebec. 

Now,  besides  the  heights  of  the  bench-marks,  copings,  gauges,  etc. ;  the  elevations  of 
the  high  and  low  water  surfaces  of  some  flowing  and  ebbing  tides  had  also  been  estab- 
lished in  1 885  at  several  points  on  both  sides  of  the  estuary,  from  the  Levis  Graving 
I>ock  westward  up  to  Basile's  HiU. 

Upon  examining  the  geometrical  loci  of  the  summits  and  troughs  of  the  fluvial  tide 
waves  thus  determined,  I  found  that  all  these  curves  pointed  to  the  existence  of  a  greater 
rise  in  the  stream  at  high  and  low  tide  going  from  the  Quebec  Harbour  Commissioners' 
Pointe  k  Carey  wharf  to  the  Graving  Dock  at  St.  Joseph  de  L^vis,  than  that  which  was 
shown  to  have  taken  place  from  Victoria  Cove,  opposite  the  narrow  gorge  through 
which  the  outflowing  streams  of  tide  and  drainage  water  rushes  with  great  force,  to  the 
said  wharf  at  Pointe  k  Carey.  I  was  aware,  of  course,  that  being  unprovided  with 
hpecial  boxed-in  gauging  apparatuses  with  pointers  and  verniers,  and  owing  to  the  sweUs 
raised  by  steaniships  and  other  craft,  etc.,  it  could  not  be  expected  that  the  observed 
«*levations  of  the  water  surface  would  be  absolutely  correct,  still,  as  a  rise  however  small 
in  the  water  level  in  the  locality  referred  to,  could  not  well  be  accounted  for,  I  became 
apprehensive,  lest  the  connection  of  the  regular  permanent  bench-mark  (LXV.)  on  the 
s«>ath  shore,  near  high  water  mark,  with  the  turning  point  established  here  on  solid 
ground  for  use  in  levelling  across  the  river,  was  imperfectly  made,  on  account  of  the 
(jperations  having  had  to  be  done  on  soft  snow  and  ice  across  a  gully  or  bay  wherein  the 
tide  might  have  been  at  work  unnoticed. 

Under  the  circumstances  I  considered  it  prudent  to  suggest,  as  you  are  aware,  the 
desirability  of  checking  the  results  of  the  winter  crossing  by  means  of  simultaneous 
observations  from  both  shores,  with  two  good  instruments  placed  as  nearly  as  practic- 
able, so  that  their  line»  of  collimation  would  traverse  the  same  strata  of  air,  when  sighting 
across  the  water.  With  your  sanction,  a  second  geodetic  or  precision  level  was  ordered 
from  Messrs.  Fauth  <fe  Co.,  and  in  July  last  the  levels  were  successfully  crossed  over  the 
8t.  Liawrence  at  two  points,  viz.,  at  Basile's  Hill  and  at  the  Queen's  wharf,  opposite 
Quebec  city. 

The  close  agreement  of  the  results  afforded  by  these  crossings  in  connection  with 
the  land  levelling  leaves  now  no  room  for  doubting  the  accuracy  of  both  the  field  oi)era- 
tions  and  office  computations  performed  ;  the  figures  will  prove  more  convincing  than 
any  words  I  might  venture  to  add  in  their  support. 
8*— 23J 
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In  the  annexed  abstracts  of  results  the  elevations  are  all  referred  to  the  approxi- 
mate mean  level  of  the  Atlantic  Ocean,  as  determined  by  me  at  Quebec  in  1882,  taking 
as  a  basis  the  tidal  observations  made  at  this  port  ander  my  directions  in  1876,  1880 
and  1881,  this  datum ""^  is  9*76  ft.  below  the  mean  tide  level  adopted  by  the  Royal  En- 
gineers in  1864  for  their  contoured  plan  of  Quebec  and  environs. 

It  may  not  be  out  of  place  to  bring  to  your  notice,  in  this  connection,  the  propriet}- 
of  having  put  up  in  a  permanent  manner  at  least  one  self-registering  tide  gauge,  of 
approved  construction,  on  the  Atlantic  coast,  and  another  on  the  Pacific  coast,  with  the 
main  object  in  view  of  making  accurate  determinations  of  the  mean  level  of  the  sea  in 
Canadian  waters.  The  cost  of  attending  regularly  to  these  gauges,  if  properly  located, 
would  be  comparatively  small. 

There  are  at  present  in  the  United  States  four  permanent  tide  stations,  viz.,  two 
on  the  Atlantic  and  two  on  the  Pacific  coast,  besides  many  temporary  ones  where  self- 
registering  apparatus  are  used. 

Pending  the  ^tablishment  of  similar  stations  on  Canadian  territory,  our  system  of 
geodetic  levels  should  be  connected  with  that  of  the  United  States  C.  and  G.  Survey, 
at  one  or  more  convenient  points,  in  which  case  the  mean  sea  level  as  deduced  from  the 
tidal  observations  made  at  the  North  Haven  station  in  Maine,  or  the  Sandy  Hook, 
N.Y.,  station,  could  be  adopted  as  a  plane  of  reference  in  lieu  of  the  approximate  sea 
level  now  used  temporarily  as  the  best  available  rational  datum.  By  referring  to  the 
abstracts  appended  hereto,  it  will  be  seen  that  the  land  operations  performed  between 
the  Louise  embankment  at  Quebec  and  the  L^vis  Graving  Dock  afford  the  following 
results  when  taken  in  connection  with  the  crossing  made  in  July,  1886,  at  the  con- 
tracted part  of  the  river,  opposite  Basiles  Hill,  viz.  : — 


Klevation  above 
•  datum. 


1.  Top  of  coping  Louise  embankment,  near  junction  with  timber  break- 

water   

2.  0  of  C^ebec  Harbour  Commifwioners  gauge,  north  side  of  Pointe  A| 

Carey  wharf j 

3.  Lower  stone  step  of  rear  entrance  to  Quebec  Custom  House,  found  in  i 

1877  78  to  be  22'73  ft.  above  0  of  south  side  gauge i 

4.  Coping  of  Graving  Dock,  Lt^vis,  mean  between  elevations  of  north 

and  south  ends 

5.  0  of  gaupfe  at  Graving  Dock,  llth  Oct.,  1885 

6.  Nail  driven  by  Kiniple  &  Morris  into  elm  tree  on  north-east  side 

of  dock,  1875 


Fluvial  title  tea  re,  12th  October,  1SS5. 

1.  Summit  of  high  water,  9  a.m.— 

(a.)  At  Graving  Dock,  Levis 

(6.)  At  Quebec  Harbour  Commisnioners^  gauge,  south  side  Pointe  k 

Carey  wharf 

(r. )  Rocketts  upper  wharf,  Victoria  Cove 

2.  Bottom  of  trough  at  dead  low  water,  about  4.20  p.m.— 

ja.)  At  Graving  Dock 

[h. )  Pointe  k  Carey 

(<?.)  Victoria  Cove 

3.  Summit  at  Harbour  Works,  about  9.05  p.m. — 

{a. )  At  Graving  Dock 

(6. )  At  Pointe  h,  Carey 

(c. )  Victoria  Cove 


Elevation  above 
Oof  Q.  H.C. 

gauge,  south  side 

Point©  i 

Carcv  wharf. 


Feet. 

26  0177 

8-0585 

24-6531 

25  8357    ^ 
0-6389 

24  7161 


Feet. 

24 

10 

22 

23 
1 


038 

674 

856 
341 


22  737 


15 

1 
779 

15 

929 

15 

2 

289 

2 

404 

2 

248 

17 

589 

17 

704 

17 

-348 

*  The  datum  plane  here  referred  to  is  2  ft.  below  that  subsequently  adopted  for  reasons  set  forth  at 
ength  in  Note  A,  Appendix  No.  21  to  this  Report. 
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These  elevations  of  the  high  and  low  water  levels  of  the  incoming  and  outgoing 
tide  waves,  indicate  that  at  these  extreme  stages  of  the  river,  there  was  a  rise  of 
from  0*08  ft.  to  0*36  ft.  in  the  surface  from  Victoria  Cove  to  Pointe  k  Carey  and  thence 
to  the  Graving  Dock,  a  fall  instead  of  a  rise  as  per  winter  crossing. 

The  following  are  the  mean  and  probable  errors  by  which  the  results  of  the  18*53 
miles  of  land  levelling  performed  between  the  Louise  embankment  and  the  Graving 

Dock,  are  effected  as  found  by  actual  computation,  viz. : — 

Feet. 

1.  Mean  error  for  whole  distance 0  *  0373 

2.  Probable  error  for  whole  distance 0*0252 

3.  Mean  error  per  mile 0^*  0086 

4.  Probable  error  per  mile 0  *  0058 

It  will  be  seen  by  referring  to  pages  5i,  6,  16  and  17  of  the  Appendix,  that  by 
applying  in  all  the  computations  the  usual  corrections  for  curvature,  refraction  and 
irregularity  of  collars,  instead  of  assuming  that  the  corrections  required  for  the  back- 
sights are  exactly  compensated  for  by  those  of  the  fore-sight,  or  vice  versa,  which  is 
truly  the  case  for  simultaneous  observations  made  in  opposite  directions  at  equal  alti- 
tudes the  difference  which  obtains  is  for  the  upper  crossing  at  Basile's  Hill  but  0*0019 
feet  and  for  the  lower  crossing  at  Queen's  Wharf  only  0  0037  feet. 

I  may  here  remark  that  after  the  river  crossing  were  completed,  the  irregularities 
of  the  collars  as  well  as  the  mean  value  of  a  division  of  the  micrometer  head,  were 
carefully  determined  for  the  new  level  (No.  2)  and  found  to  correspond  respectively  to 
0  014  micrometer  division  and  2  22  seconds,  the  inequality  of  the  collars  was  also 
tested  anew  for  level  Xo.  1  and  found  to  correspond  to  -f  1  *  1  micrometer  division. 
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By  crossing  directly  from  B.  M  on  the  Queen's  store  on  Champlun  St.,  Quebec,  t< 
H 


mean  elevation  of  the  coping  of  the  latter  is  found  to  be  35-$365  ft  ;  or  only  0-0008  fL 

C 
greater  than  that  obtained  by  connecting  B.  U.  with  the  crossing  at  Baaile's  Hill  along 

the  north  shore  and  coming  down  on  the  aoutb  shore  to  the  dock. 

Moreover,  the  maximum  variation  of  the  difference  of  level  between  the  ouUide 
plates  on  the  opposite  shores  derived  from  a  single  set  of  correct«d  observations,  frocn 
the  mean  restdta  of  the  four  sets  with  corrections  omitted  is  0*0342  ft.  for  the  upperor 
Baaile's  Hill  crossing  and  0-0497  ft.  for  the  lower  or  Queen's  wharf  crossing  (see  pages 
oj,  6,  to  and  17,  Appendix). 

In  the  short  season  of  1885,  August  to  October,  besides  connecting  the  Basile's 
Hill  crossing  with  the  Louise  embankment,  Quebec,  the  proposed  continuous  line  of 
levellinga  along  the  St.  Lawrence  was  run  on  the  south  shore  from  the  L^vis  Graving 
Do(^  up  to  Pointe  Platon ;  section  Xo.  5  being  levelled  going  eastward  from  Sl 
Antoine  to  St.  Joseph  de  Levis,  and  13  miles  of  section  No.  6  run  from  St.  Antoine 
weetwardly.  The  total  distance  levelled  over  in  1885  was  51-35  miles,  the  computations 
have  all  been  performed  for  this  distance,  and  the  season's  work  proven  to  come  up  to 
the  generally  accepted  standard  of  accuracy. 

In  1886,  the  gape  which  remained  in  the  continuous  line  between  Fointe  Platon 
and  Ia  Bale  have  been  filled  in  by  the  completion  of  two  and  a-half  intermediate  sections, 
viz. ;  the  npper  half  of  section  No.  6  westwardly  from  Pointe  Platon  to  St.  Jean  des 
Chaillons,  section  No.  7  westwardly  from  B^canconr  to  La  Bale  du  Febvre  and  section 
No.  8  eastwardly  from  Becancour  to  St.  Jean  des  Chaillons,  so  that  the  continuouii 
levelling  on  the  south  shore  is  now  completed  np  bo  a  point  about  4  miles  west  of 
Sorel. 

In  addition  to  the  observations  just  referred  to,  levels  have  also  been  taken  from 
Chambly  to  Longueuil,  on  the  post  road,  with  a  view  of  connecting  the  system  along  the 
RicheUeu  with  tJiat  proposed  to  be  carried  out  along  the  St.  Xawrence,  for  verification 
purposes. 

The  total  distance  levelled  over,  July  to  November,  1886,  is  about  80  miles ;  besides 
the  levelling  operations  that  have  been  performed,  the  elevations  of  the  river  surfaces  at 
various  stages  have  also  been  observed  at  several  places  and  recorded. 

The  office  computations  required  in  connection  with  the  field  work  done  in  1886  are 
now  being  proceeded  with  in  the  usual  manner. 

I  have  the  honour  to  be,  sir. 

Your  obedient  servant, 

(Signed)         R.  STECKEL. 
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BBPORT    ON    WATER    LEVELS,     RIVER    ST.     LAWRENCE,     BETWEEN    QUEBEC,     MONTREAL    AND 
LACUINB,    BY   R.    8TECKEL,    CIVIL    ENGINEER,    24tH    NOVEMBER,    1891. 


ACCOUNTS 

SHOWING   THE 

GREAT  DAMAGE  DONE  TO  SHIPPING 

AND   OTHER   PROPERTY    IN   THE 

MARITIME  PORTION  OF  THE  ST.  UWRENCE 

BY 

HIOH     SPRING     TIDES 

DRIVEN   UP   THE   ESTUARY    BY   NORTHEASTERLY  STORMS  IN  1873 

AND  1884. 

Fn>m  the  Quebec  Morning  Chronicle  ofSitt  March,  1873,  and  5th  and  ^th  November,  1884. 
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Quebec,  31st  March.  l^T.T 

HIGH   TIDES. 

Yeisterday  morning  under  the  influence  of  the  spring  tides,  the  river  rose  to  an 
extraordinary  height,  overflowing  the  wharves  and  flooding  the  cellars  of  the  hoosef^ 
in  the  lower  portion  of  the  city.  t 

The  ice  was  lifted  above  the  level  of  the  wharves  and  8  inches  of  water  covered  the 
Finlav  market.  In  Su  Paol  street  and  St.  Roch  s  the  eAect  of  the  tide  wik  serer^ 
felt  by  residents  whose  cellars  have  become  wells. 

S^mie  idea  of  the  height  t4  the  tide  and  the  extent  of  the  overflow  may  be  formed 
when  we  state  :  that  the  cellars  of  Messrs^  Lemesiirier  k  Brooard,  St.  Joseph  street^  comn' 
i>f  Grimt,  are  three  feet  deep  in  water. 

The  i\v  bridge  was  s^^newhat  shaken  by  the  cr^nbined  influence  of  the  tide  and  thr 
high  wind  of  the  previous  night  and  a  large  porti**  of  it  carried  away,  between  the  I*- 
La^I  aini  IiHiian  IVnr.t. 

We  ui>WritAr;d  ih\T  Ji  o»r.>:«i*-rar«>  aai-'Unt  *A  oailjl^  has  been  duoe  •'«  the  s«HitL 

Fathex  P'^ixT.  -'"th  N«rt-e«iber.  1*^>4- 

A  tv**rful  <;*.v>»  3L:- .;  »i:. '  <<-ra:  frci  Tb?  eas*  his  l^en  ra^ic^  since  midnight  yw- 
i<*f\VAT  a11  A..'Vi  'h^  v»As:-  Tbe  wLr^;  iv^rjLj*^  T*  n.:!— «  r»-r  i^xLr,  the  ««•  i*  tle^■^endo<l^ 
A'xt  Vjfcs  v-r\its>*vi  :h^  h\:h»:fcT>  xrA  ir.*ij»ii^*^ii  'h*  f«rji>  •  (  all  f crashes  aloc^^  the  ooaA 
irTv.  Trrf  ..i^?:Sc-ie  jl-**  ••->ir~*:i  -^c-.^*  a«  2.»w  o»  c^:  -T^rly  ^^rrocnded  by  the  ragins 
WA^«eK  xi>.i  'r^  r»  *!*:.>  Ar*f  aJ  •••.■*.--'_:_-^>-o. 

r*::«!^  wAtxC  *r>'C-i*».  r**:*-'-,  "•*«?-v.  Aj:i«i  ^fc^-r^ni  :*l'1  li\ry  r^-ir  b-r^  aixi  at  RiiDi>aski  ban- 
Kn?:.  cjh'-n*:vi  iw-i\\  :*f^:.v^  :>*■  •.•':r^  x.-.  ^tt^m  rLint^-rs  •  c  re^xwf  have  vacated  the  build' 
i  ^  a:  Kiv-'C^K*.  A'.ol  -.  •;:'\  '■r::-'ifc>:™«*??f  >  f^el"^  i-r  ^*---_ri'  *  Tu>f  :f  tr>»  storm  «l«*«i»t  p» 
ol».  wv-       rVr*  I-  terv*  I*  ;  \il    Ky     :;r:i,.i  a:?.*    n*uiwiT  i-i   WT^£>»«i  aw^y  becwteeo  Rimont^ki 

V  V  *..  .V.      7'^  >i^'  .t     u  't   >— ^'~irii  '  {fj.-vti  iiii-.*-  -•  w  '"^lec.  abozfV^bed.  the  statioL 

r'''«f  ^'-^rdt:-^"  <  .*''  •  ^.i"  ?.ici  r' fr  '^^^i':♦-*:  ~!  .s  •■'i-L •-**'»  5  r  w  T«ari?  i<  e.-»w  p!ayii;£ 
?.t     v  •**.'  ^  *^-\\.    '^ 

F..^'  c-*:.   Ten.  N  ■^•fiiiber.  I'^>4. 

V  *^  :  -c"*  ♦  i."'='^  ^*   .  t. f     -k   fc  -M  r*  r-*rk.-'  r^*'-  in^^  "*•  rn:-**!  ~er^/"i>*  i»TC<  ir.  thistoiiTi 

V  i  ■  •   ^''l;>*^s.   >ii  •♦■>-<  ^*   i*?*^  1.  •*   *  M.""^^-  ir"   ?;i-Ti;m*^?  ini*    ;rT.~»?tt  ^   toe  sea  witL 

l^'f  S-i''  %i  *::•••  *v  *  ^  »,'^   i  •»*  ■i>^i.i  "r*i    1  ^1  ir  --^.^  -4*iie4*n   :f  "Hi^  Tn?i*r,  visited  tkis 

\  i*u.v  itc^'  t^'*  i  t'  v-^M  -  1  »»■  ^r-.'.v**  >  *  %  ■^•C*  i:i  'fli-'v  "jT  m  ioii  xuri  ito.-rUi-east  wibb 
\ik"  ►*  ^^*  t  »ri:  ":»r"*v"»-'^ -u^  kn*  " -It*  'r*'.!  "* '1  i  n  "i^  n  w  "^Ti^ii-Ht  ^  "Jtn  liisavipsj  that  b*^ 
>'■<  •'*v!  *  ^.>'  ,*"*^  •»"i  »'*L  N.  'J'ji*  %  It  iM  -I'^'i  If  V.-ii»'H>*£'  >  n-iniiii?>f ?  acvi  S:<ss  a  pftTt 
«  r  ■  >t*  ^'ti  •^•.•"  V  <*  u»^  ■  1  (.  vr  /t  i»  ii>t^s  :a."i>  i.ni  -iC:*  Me^  a>  MmS»:  «TjTr?«5  wharrei 
i  -v  u  '  '  -•*  '^  :  I  J  !i  H*i  )ii  V  xvii  ri-**-'t'*,'  »  *-i '  v^'i  '  letr  ••»ii''*'n'i«w  S<:  ^ftT  as  beard. 
•p  i'  '.^  Jit  ^  xv»i  *  tv. .  '-\  .  .£  ),*  '  ^^  ""i^.  *  '^i  *t  ^  :M:niii:rHi  iaii  7ifth3is  are  retaided 
K*"**i'i»^  %.*'  *,.*••  1^  .u  «  h  u>»r^  -1  A  u  :>v  V'lH  .'*--  t*  lii  w  :«»*tt  ' -n  'fc*i*  J •rfiit  aad  haw 
*  i-t'*ii  '• '  »%*  1  M  M  "1  'f  >t*  -*  u  ■  ^  >v  •-«■*.  <^.  r***^  v*3»*f**  jH»«is  wiflTf  riBkTvd  have  bf- 
'-■♦'ani  t-iip  >i   4». I*  1  t -sj>^       *  I  •  \'  I  >  %. >v  ii'^  -ti '»'»** .*»n»'»i  "I'T  "At*  imx  iacb.  'si^e.     The  kws 

V*i»_i»^  )*w>  s.y  u  &  "x.n'»*  ^<^  tu  "^Ki^  K*i>f  ^a»**  iic<  iitc»ir  %a%i  Ji  -fCuI  ^-oTcaes  with 
'/lilt*'  ^  ti>»      l*K'  V  iv^uii  .>^  i4iii;i  *o  \.  r   L^'ii.t*.  rr^mhc 
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There  was  also  a  heavy  washout  on  the  I.  C.  R.,  some  three  miles  out  of  Bic,  this 
evening,  extending  100  ft.  long  by  15  to  20  ft.  deep.  Trains  are  unable  to  transfer 
to-night. 

Quebec,  7th  November,  1884. 

THE  GREAT  STORM. 

The  great  storm  of  the  last  few  days  appears  to  have  now  entirely  passed  away 
from  the  Lower  St  Lawrence,  but  not  without  leaving  death  and  destruction  in  its  path. 

In  the  immediate  vicinity  of  the  city,  the  disasters  arising  from  the  storm  have 
been  chiefly  confined  to  the  damage  and  loss  of  property. 

In  the  city,  the  principal  sufferers  are  the  merchants  of  the  Lower  Town  whose 
stores  face  the  river  front.  Both  yesterday  morning  and  the  previous  night,  the  high 
tides,  increased  by  the  violence  of  the  easterly  gales,  raised  the  water  of  the  river  several 
feet  higher  than  during  the  high  tides  of  the  last  year.  In  fact,  it  is  generally  conceded 
that  such  high  tides  have  not  been  seen  here  for  half  a  century  previously.  Dalhousie 
street  was  so  much  flooded  that  the  traffic  was  carried  on  by  skifis,  and  for  a  time  passen- 
i^ers  were  taken  on  and  oflf  the  ferry  steamers  in  small  boats,  at  a  cost  of  ten  cents  each. 
8ab8e<}uently  the  ferry  service  had  to  be  suspended  for  the  space  of  a  couple  of  hours, 
4 » wing  to  the  impossibility  af  landing  passengers  at  all  upon  either  side  of  the  river. 

In  some  places  the  water  came  up  to  Peter  street.  Champlain  and  Finlay  market- 
places were  both  below  water,  and  all  the  warehouses  in  the  immediate  vicinity  were 
Diore  or  less  flooded. 

In  the  basement  of  the  large  new  store  of  Messrs.  Thibaudeau  Bros,  k  Co.,  the 
water  was  three  or  four  feet  deep,  and  several  bales  of  cotton  and  other  goods  were 
somewhat  seriously  damaged.  The  same  thing  occurred,  though  to  a  less  extent,  at  the 
warehouse  of  Messrs.  Hamel  «fe  Co. 

In  some  of  the  grocery  stores  near  the  river  the  brooms  and  other  articles  were 
filiating  around  in  the  water. 

The  largest  suff*erers  were  probably  the  flour  and  fish  dealers,  their  stores  for  the 
moet  part,  l)eing  nearer  the  river  than  any  others.  Messrs.  Archer,  Leduc  <fe  Co.  and 
Nazaire  Turcotte  suflTered  in  this  manner,  the  largest  sufferers  in  Dalhousie  street  being 
probably  Mr.  Carrier,  who  had  a  quantity  of  flour  in  bags  damaged.  Messrs.  Renaud 
A*  Ca  and  other  merchants  having  stores  on  St.  Paul  and  St.  Andrew  streets,  suffered  in 
a  similar  manner.  The  river  washed  over  all  the  wharves  both  on  Dalhousie  and  St. 
Andrew  streets.  A  quantity  of  cordwood  was  swept  away,  and  some  forty  barrels  of 
htTTings  had  disappeared  fi-om  Convey's  wharf  when  the  tide  subsided. 

At  L^vis,  a  number  of  stores  near  the  river  were  similarly  flooded,  and  a  quantity 
<if  property  was  swept  from  the  wharves.  A  portion  of  the  new  Intercolonial  Railway 
track  was  also  submerged  and  .some  damage  to  it,  is  reported. 

The  St.  Charles  River  overflowed  its  banks  very  considerably,  flooding  not  only  the 
village  of  Hedleyville,  but  also  some  of  the  low  sti-eets  of  St.  Roch's. 

Cap  Rouob,  6th  November,  1884. 

The  steamer  "  Chamlpion,"  with  Qve  schooners  in  tow  bound  for  Quebec,  put  in 
here  for  shelter  last  night.  One  of  her  tow  was  cast  adrift  from  her  anchorage.  The 
steamers  **  Etoile  "  and  "  St.  Louis,"  both  market  steamers,  with  al)out  200  passengers 
on  board,  had  also  to  seek  shelter  here,  as  a  most  violent  hurricane  was  blowing.  The 
tide  rose  about  four  feet  above  the  usual  spring  tide  mark,  accompanied  by  a  mild 
cj'clone  and  snow  storm,  which  lathed  the  waves  into  fury.  Part  of  the  village  was 
inundated  while  the  tide  remained,  but  afterwards  receded.  Damage  light.  Two 
feet  of  snow  this  morning.     Sleighing  is  excellent  and  the  weather  cold. 

South  Quebec,  6th  November,  1884. 

The  high  tides  of  last  night  surpassed  those  of  last  spring  by  two  feet.  It  will  be 
remembered  that  heavy  losses  were  incurred  last  spring  at  this  point,  but  they  served  as 
a  warning,  and  the  Grand  Trunk  built  their  sheds  much  further  back.  They,  therefore, 
escaped  a  repetition  of  preWous  disasters. 
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APPENDIX   No.   17. 


SBPORT    OS    WATER    LEVELS,     RIVER    ST.    LAWRENCE,     BETWEEN    QUEBEC,    MONTREAL    AND 
LACHINE    BY    R.    8TECKEL,    CIVIL   ENGINEER,    24tH    NOVEMBER,    1891. 


THE     ^CCOUJSTT 

OF  A  GRADUAL  BREAKING  UP  AND  MOVING  OFF  OF  AN  UNUSUALLY 

THICK    AND  SOLID   ICE  BRIDGE,  MAY  8  AND  9,  1836, 

IN  QUEBEC  HARBOUR  WITHOUT  CAUSING 

ANY  DAMAGE. 


(From  the  Quebec  "  Mermry  "  of  5th  and  10th  May,  18S6.) 


366 


[1891] 


QuRBBC,  Thursday,  5th  May,  1836. 

The  ice  bridge  still  stands  firm  in  all  its  ample  dimensions,  having  resisted  the  high 
tides  and  easterly  gales  of  Monday  and  Tuesday  yesterday  it  was  crossed  vith  heaTT 
Kvuls,  The  master  carpenter  of  the  Royal  Engineers,  had  the  curiosity  to  bore  tbe  ice 
in  »>'eral  spots,  aiul  ascertained  its  depth  by  means  of  a  long  pole  with  a  crow  foot  pro> 
jecling  at  a  right  angle  fn>m  the  lower  end  which,  catching  in  the  under  sor^oe  of  the 
iiv,  as  it  was  drawn  back,  enabled  him  accurately  to  asoerUin,  the  thickness. 

The  result  of  the  experiment  showed,  near  the  lower  town  market.  1$  feet  thickww. : 
at  a  dbtance  further  from  the  shore,  17  feet,  and  still  further  oat  on  the  spoC  where 
the  hut  was  erecteti,  the  same  depth. 

Two  fe^t  of  the  lower  sur^u?e;  in  all  these  soondings,  was  found  to  be  soft,  and 
t^den^i  but  very  little  resistance  to  the  gauging  hook  :  proving,  that  notwithstandfnt: 
the  k>w  tempemtun^  of  the  water,  the  under  tow  has  been cocksiderable;  as  also  tbe  actioc 
\4  currents  in  destrovin^^  tbe  accumulated  masses  of  ice  which  have  this  rear  {onned  the 
Kv  bodee.  Frvitn  the  usual  thkkneias  of  the  ic^  and  coldness  of  tbe  water  flowing  froot 
ih^  tt)>(vr  ):^wtioo  of  the  nver,  this  operation  cannoc  f^ooeed  niptdly.  and  we  fea^ 
tKai  another  wyyk  umv  elaipi^  Srtore  tbe  channel  x$  open. 


VnaBC,  T^Msiday.  ICnh  May,  ls36u 


Tl>t^  >v>r  t^n.^jji*  iiA>  *:  l*r.j::^h  Alnj.«?5  ecuT^Iv 
AOiirtv  t^*  tbe  >h.i*>^^  aad  wil.  rrvcut^^^v.  doc  eciireuv  be  ffj* 


stC 


nd  ct  vlH  the  spring  tkk» 


N.^»^^hviA:,A::xj:  ^-T-e  ^v-y-  h*i  =_:t>?^  ^..  —  :i--^  a^^  c^.cjwe'.^ly  to  break  the  road. 
viv.!«\>«>  ivvj;  ^\A^5^»frJpe^t  vi*:r>f  *w:r,><8j  *c.  SkTiT-iAv.  *&£  Aroe  wiere  seen  traversing  the 
^c*.^tt*t;  ari  ;^:^/-:^sv  x^jt:-.  as  Iav  «&  <s.r^^*?<: .  :y  i.^*  *?»?•, j;>*-li  j-^— gt»  ^bey  were  observed 
-.  Tjufcjtv  ^r.  ;.:r*i.r  \.n  ,c  ■'.*i:r.-^.  n  waj  ,-*r»fcr  ':*?y  si^^i  wvi^  "i_Sfcliie*  tt  ttot  with  dangn*. 


N^'^  A,v>,»^  -V  S,  ^Y»Y^.  >t  j^-,.  ^  _ 


• »  *■ 


r.A<v  >r'.-'L— y*:*  T»:r 


liiie  Tceaking  up  of  tbe  ice. 


^-MTTst;!,*-.* . i*!*  *s^  w*<^  -.";*  ^r-.-tTrf^sfv  :*ev£r  A:T«f*:i.'»-»*  :t  i:iT  Ti:»KL»t  *.  t^^*J^  wtiarres,  etc. 
rs^  XV  >r'.».\^  A*  'i>t  v^**-vvrr»  XT*'^  w:kT  "v"^  -:»*  ;.j£^  "HiSt.  i."»;«n  sMxt  on  Sundar,  bm 
"Zf  ^.v  .1,  '.*?<'  ruii-  ;.rv^  V.  -     T^r^itJw-'K*!      A  *Cf.^i*  xifc*  zrzm,  II  txr^al  =iAy  prohabJy  amve 


r^r^fci^  fr  ol  T^^^ee  Riv*ers  and  abov** 


-  ■*,*  -» 


*»**'»:•:**   'C  "Liif  T» 


.fc.. "  r:*    ,f*:  *-*-a  "Ji*'  «-*i^'.«* 


TTifiii'-  i:i»i  zj  er;;. 
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REPOftT    0\     WATER     LEVELS,     RIVER    ST.     LAWRENCE,     BETWEEN     (QUEBEC,     MONTREAL     AND 
LACHINE    BY    R.    STECKBL,    CIVIL    ENGINEER,    24tH    NOVBMBER,    1891. 


ACCOUNTS 


OP  the 


DISASTROUS  BREJAKING   LP 


AND    MOVIN(J    AWAY    OF   THE 


HEAYY  ICE  BRIDGE  IN  PBEC  HARBOUR 


S9th    MAY,   1874. 


From  tht  Quebec  **  Morning  (Vtronicle  "  of  the  same  datc^  ami  **  Lf  Vanadien  **  of  llth  Majf^  JS74. 
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FROM  THE  "MORNING  CHRONICLE,"  QUEBEC,  9th  MAY,  1874. 


^       BREAKING   UP   OF   ICE    BRIDGE. 

At  twenty- five  minutes  past  three  o'clock  yesterday  the  ice  bridge  concluded  to  leave 
and  moved  off  accordingly  in  a  very  majestic  manner  with  the  tide.  The  steamers  "Rescue'' 
and  "  Prince  Edward,"  both  belonging  to  the  St.  Lawrence  Tow  Boat  Company,  had 
been  working  since  Wednesday  in  trying  to  clear  a  channel  across  the  river,  and  but  a 
small  strip  of  ice,  not  wider  than  the  length  of  the  "  Rescue,"  remained  to  be  cut 
through,  when  further  efforts  to  separate  the  floating  mass  became  unnecessary  as  it 
'commenced  to  move  off.  The  "  Prince  Edward  "  at  once  made  the  best  of  her  way  to 
the  wharf  at  L^vis,  where  she  took  shelter  below  it ;  the  "  Rescue  "  also  managed  to  get 
clear  of  the  field  of  drifting  ice,  by  putting  on  steam  and  making  directly  for  Indian  Cove. 

As  soon  as  it  become  known  that  the  ice  was  on  the  move,  the  crowds  that  had  been 
watching  the  steamers  all  day  from  Durham  Terrace  and  from  the  wharves,  received  a 
vast  accession  to  their  number.  The  good  folks  in  the  Lower  Town,  where  busings  has 
been  at  a  stand-still  on  account  of  the  unusual  delay  in  the  opening  of  navigation,  became 
wild  with  excitement  and  everywhere  people  might  have  been  seen  talking  the  matter 
over  excitedly,  or  taking  gigantic  strides  riverward  to  feast  their  eyes  on  the  long  wished 
for  sight. 

Picking  up  our  hats  and  becoming  suddenly  oblivious  to  the  importunities  of  our 
devil  for  copy  or  complimentary  tickets  to  see  the  Black  Crook  or  something,  we  rush 
frantically  down  to  the  river  and  presently  find  ourselves  on  the  wharf  in  the  very 
midst  of  an  enthusiastic  multitude. 

And  surely  enough,  there  the  whole  field  of  ice  extending  from  shore  to  shore,  and 
reaching  away  up  and  down  the  river  as  far  as  the  eye  could  see,  is  moving  off  steadily 
and  with  irresistible  power.  The  peculiar  noise  caused  by  the  grinding  action  of  the 
different  pieces  upon  each  other  becomes  louder  and  louder  as  the  jam  becomes  greater ; 
but  nothing  stops  the  drifting  mass  and  very  soon  the  blue  open  water  appears  in  the 
direction  of  New  Liverpool,  and  an  hour  afterwards,  the  last  of  the  ice  halts  with  the 
turning  tide  before  the  Citadel.  But  the  satisfaction  felt  at  the  raising  of  the  ice 
blockade  and  the  opening  of  navigation,  is  damped  by  the  record  of  the  wholesale  disas- 
ters to  shipping  which  has  taken  place.  Such  a  destruction  of  property  caused  by  the 
moving  ice  in  the  vicinity  of  the  harbour  is,  we  believe,  quite  unp)aralleled. 

The  scene  of  the  havoc  is  at  Blais  Booms,  and  a  visit  to  the  place  at  once  convinced 
us  that  the  most  disheartening  rumours  that  had  reached  us  were  not  exaggerated. 
Ocean  steamers,  propellers,  river  craft,  tugs,  side-wheel  steajiboats,  and  all,  manner  of 
vessels  are  either  damaged,  sunk,  capsized,  or  broken  up. 

The  fine  iron  sea-going  steamer,  the  Napoleon  III,  is  a  complete  wreck ;  one  of  her 
sides  is  jammed  against  the  comer  of  the  pier  at  which  she  was  moored  and  stove  in, 
and  the  others  have  been  completely  smashed  by  the  ice.  Her  -deck  is  lifted  up,  and  the 
coal  bunkers,  which  are  full,  are  moved  upwards  through  it ;  the  bulwark  and  railing  oa 
the  port  side,  the  side  smashed  by  the  ice,  has  fallen  outwards,  and  the  engine  house 
is  a  complete  wreck.     She  is  the  property  of  the  Dominion  Grovernment. 

Below  the  wreck  of  the  Napoleon  III.,  lies  a  sunken  propeller  over  which  the  ice 
has  piled  up  to  a  great  height,  her  upper  works  and  broken  funnel  being  alone  visible  at 
high  tide. 

The  Druid,  another  Government  steamer,  also  of  iron,  is  considerably  injured,  and 
lies  over  on  her  side.  The  steamboat  Castor,  is  sunk  and  a  complete  wreck.  The 
steamer  Georgia,  belonging  to  the  Gulf  Ports  Company,  is  also  sunk,  having  had  her  side 
crushed  in  by  the  ice.  The  steamboat  Rescue,  belonging  to  Mr.  Dinning,  has,  like  the 
two  last,  gone  to  the  bottom,  and  is  partly  broken  up.  The  steamboat  Hector  is  much 
injured  and  was  not  expected  to  float  through  the  night.  The  St.  Lawrence  Tow-Boat 
Company's  tug,  the  Napoleon,  is  also  broken  up.  Several  vessels,  including  the  Mersey, 
Shannon,  the  Norwegian  ship  Harold  Haarfager,  and  others  laying  at  Dinning's,  were 
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either  carried  away  or  more  or  less  damaged.  The  steamec  Miramichi,  has  suffered 
coDftiderabij. 

Among  the  steamboats  which  have  been  more  or  less  damaged  are  the  Canada, 
Secret,  Providence,  Conqueror,  and  Bellechase,  and  several  schooners,  one  of  which,  the 
Hennine  had  taken  in  a  cargo.  There  are  many  other  craft  lying  further  up  which 
have  also  suffered,  and  some  other  damage,  such  as  carrying  away  booms,  etc.,  has  been 
done.  It  is  impossible  to  make  any  approximative  estimate  of  the  value  of  the  property 
destroyed,  but  it  will  considerably  exceed  a  million  of  dollars. 

The  Gulf  Ports  Company  are  insured,  but  the  loss  will  fall  heavily  on  the  owners 
of  the  steamboats,  and  other  river  craft. 

In  1836,  the  ice  bridge  moved  off  on  the  8th  May  as  it  did  this  year.  The  Rescue 
returned  last  night  and  will  commence  running  to-day  on  the  ferry  to  the  Grand  Trunk 
station  at  L^vis.  Capt.  Moore  deserves  great  credit  for  the  manner  in  which  he  handled 
her  during  the  time  she  was  engaged  in  breaking  up  the  ice  bridge.  The  Prince  Edward 
will  also  commence  her  regular  trips  as  ferry  boat  to-day. 


"LE  CANADIEN,"  QUEBEC,  MONDAY,  I  1th  MAY,  1874. 

THE    ICE   SHOVING    AND    ITS    OREAT    DISASTERS. 

The  ice  bridge  which  generally  leaves  the  river  in  a  very  quiet  way,  has  moved 
away  this  year,  in  causing  disaster  valued  at  many  thousand  dollars.  These  damages,  it 
is  said,  are  due  to  the  unusual  thickness  and  soundness  of  the  ice. 

Friday,  8th  May,  day  of  the  shoving,  the  steamei-s  **  Prince  Edwai*d  "  and  "  Res- 
cue," were  working,  as  pBeviously,  to  break  through  the  ice,  at  about  the  middle  of  the 
river,  so  to  cause  a  channel  to  be  formed  from  shore  to  shore,  when  at  3.20  p.m.,  the 
bridge  losing  its  hold  at  the  "  Key  "  commenced  to  move  down. 

The  **  Prince  Ekiward  "  had  reached  her  wharf  some  time  before,  biit  the  "  Rescue  " 
was  taken  amidst  the  floating  mass,  and  carried  down  by  it.  She  succeeded  to  get  out 
of  her  serious  position  somewhere  at  a  liitle  distance  from  the  Island  of  Orleans  and 
Hteamed  to  Indian  Cove.  Mr.  Wagner  and  his  men,  are  said,  to  have  also  contributed  to 
accelerate  the  departure  of  the  ice  by  their  sawing  through  at  many  places. 

But  the  ice  bridge,  offended,  if  we  may  say  so,  at  being  torn  to  pieces  by  the 
steamers  and  sawers,  and  driven  away  when  it  was  not  yet  ready  to  leave  us,  took  ven- 
geance during  its  shoving,  and  indeed  it  was  only  with  too  much  success. 

In  Blais'  Booms,  at  Cap  Blanc,  had  wintered  a  hundred  vessels  of  all  kinds  and 
sijses  ;  steamers,  barques,  schooners,  boats,  drc.  All  were  near  one  another.  The  ice 
took  a  direction  towards  these  booms  with  a  dreadful  strength  and  rapidity,  jamming 
all  these  vessels  one  upon  one  another,  some  of  which  were  crushed,  upset  and  sunk. 

The  beautiful  iron  steamer,  the  "  Napoleon  III,"  belonging  to  the  Government, 
which  was  in  the  first  row,  was  pushed  against  the  angle  of  a  pier  to  which  it  was 
moored,  crushed  and  nearly  cut  in  two.  She  is  full  of  water.  Her  engine  was  broken. 
The  *'  Druid,"  another  government  iron  steamer  was  slightly  damaged. 

The  "  Georgia  "  of  the  Gulf  Steamers  Company  had  one  of  her  sides  broken  through 
and  sank.  She  is  split  open  from  stem  to  stem,  and  has  holes  of  some  twelve  feet  in 
her  hull. 

The  "Castor"  crushed  and  sunk.  ' 

The  "  Rescue,"  "  Canada,"  "  Beaver "  of  the  Royal,  have  also  been  crushed  and 
sank 

The  "  Rival  "  is  greatly  damaged  as  well  as  the  **  Shannon,*'  and  the  **  Conqueror," 
the  "  Miraraichi,"  "Secret,"  "  Providence,"  "  Bellechasse,"  and  the  "  Hector"  were  also 
more  or  less  damaged. 

The  Norwegian  ship  "  Harold  Haarfager "  and  others  which  were  moored  at 
Dinning^s  wharf  have  been  carried  away,  and  more  or  less  damaged. 
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kve  klso  suffered  :  twu  of  these  had  alreadr  been  kMded  nk.  proii- 
ere  U^m  to  pie«¥s  and  tbev  sank.      Tbey  vere  ovnfd  hrCafiaiK 

t  of  vh*rf  have  been  torn  ««av.  Nothii^  rew^ed  t«  ikr  ier 
lUiT  places  ice  if;  pjkd  in  lar^e~aMd  cakes  aad  eonvf^  panh  t^ 
The  (<nlf  Sicaioery  CompanT  hae  inmnoMK  :  bat  iktiam  b 
her  owners  of  reamers.  Kboooeis.  kc  vho  had  iKne  ir  mr 
pettfile  ei^timaie  the  daa)>|>«5  at  More  than  baU  a-ailliiw  dJhiv 
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BKPORT     ON     WATER     LEVELS     RIVER    8T.     LAWRENCE     BETWEEN     QUEBEC,     MONTREAL    AND 
LACHINE,    BV    R.    8TECKEL,    CIVIL    ENGINEER,    24tH    NOVEMBER,    1891. 

EXTRACTS 

FROM 

"LA   MINERVE"   (MONTREAL) 


4( 


LE  CANADIEN"  (QUEBEC) 


AND  THE 


QUEBEC  MORNING  CHRONICLE" 

RKLATIVK 

TO  THE 

DISASTROUS  SPRING  FLOODS 

OF 

1861,  1865,  1873, 
BETWEEN   QUEBEC   AND    MONTREAL, 

Showing  the  great  de8tru",tion  of  property  and  loss  of  life  caused  by  them,  etc. 


8*— 24 
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"LA  MINERVE--  MOXTREAL,  ISth  APRIL.  \^l. 

FLOOD   IX    MOJTTREAL. 

A  ijOATter  of  tlie  citT  is  do^ided  since  7  o'c!*>ok,  Sundav. 

Tbe  ice  6rcwQ  the  lake«  is  ataTCumoIjited  between  Victoria  Bridge  uwi  ?k«.  H^>; 
Islduxi,  arid  the  waters^  prevented  frvAi  passing  throogfa  their  ordinary  cliaiir^^l  h^r*^ 
overdoveii  The  vhi4e  ot  Orient*  tvn  aad  part  oi  St,  Joseph  and  Sc  Actiocoe  scr)«ri)& 
are  inuivlACed.  l>istret$»  is  at  its  ki.jhe$t  picch.  The  aQthoritiesi*  the  majxe.  Mr.  0«r- 
Si.%,  <uj.*rrateii\ient  of  p^vi*.*^,  i:c,.  are  op  ^zmc^  '^^T  ^^'^J  yesterdaj  bmctuel^  ;  help  is 
di>trib<i:ed  to  the  greatest  sulierersw  A2i  Qvjats  hare  beeo  pet  ic  nN|izi«xti>iQ.  Tbe  vhoie 
erf  i\*«JL^i>5>ii.  c«*rs  street  is  *XiTened  with  a  t^iyfih  *A  water  Tarriae  frooi  -  to  ^  feet. 
Tbte  ovTats  ot'  storei>  iiKUc^  rb.«e  hArbimir  are  !!••.•  ied  aod  nb?  i>>jrs  •  i  HunT  .jtf  tike  stores 
ba^'e  btwti  bcv^ec  bj  th^  iice.  Tbe  M^-ccreal  0:»t>is»r.  h  ss  s»id.  has  bmi  ^vt.  TV 
Grvy  Noes  rtaw  been  to<\>?d  **j  ift?aTe  ?]>?  lower  &»r  of  tbor  ««ivent  *<i  amQ<azi:  of  th^ 
waser.  Tbe  sas  wi:»rfcs  hav^  ss^freti  *«.^  iii:i-:h  tiiat  i*  will  ■:**  iziposa'wr  to  have  theci 
w»,»rkvju£  be6  »ce  bcaut  ojit^ 

Tbe  \  T.'..>^»*  K*i  Lki-rainpe  acd  tbe  j.-w  part  'if  Loc^riwjttil  ^^^je  are  aL»>  onder  water 

AujcV  *>  if  aII  tc»*  ei'ea.ec.'s  haJ  >i?*mirHi  -.c^r  rsT",  a  s^iii»*ii  :rre  broke  •  «t  dsrizi^  the 
♦kv>*.i  ^ziti  -be  ti,  ipf f*il  Ti..K-e  jf  •£«*   tooaa  was  bf^ani.     It  was  'iiesBEr-Tir^  the  odBces  and 

We  n'Cifr  Tihi?  rcbiic  'ii.ic  ^he  b»-i»cii:»fa  ar»  x:aier  tise  inieie*iEace  directk*!  of  the 
l?»-»U',-»f.  And  ^.^aAS  'hetr  services  iiisc  b%?  zriv-fii  z^rkCi*niti*»ii>lT  t«^  nisi»  ^stferers  br  the  dood 
Tbe  d:v  0-'«ii*,iI  ^eui  ^a  extri  jnfetirrj:  's^sceniaT  jpjrniTg.  aad  a  RcL>?f  CocEJnittee 
h*ks  >?ea  i^coci'ied*  wh:ch  it  '.co*  btf'.pji  •♦^  niet?t  lae  im'^tit  creasn^  wants*.     Loases  ar? 

eT>r:';iA"t^i  -;•.•*  ^fcS  ajt-n*  ".r.ui  ••i^t;   :n:^_ii'a    i*  ilar^   Alfi?i.'in:::X  xrun.  is  w*?il  as  other  ef*-"i^ 

A:  "aif  x^*.>tiiea*  -x  ^  ci^  :*    "jn??^  'n*f  [*f*»?t  -.t  ~h»t  wic**r  teiiLt&  *o  a 


-LA  >l:n^:k.ve,^  x-ntrhl^l.  :-^  april  i^i. 

-iu'**  Ji  '1  u'l'-  '•!**  'i'-v^t  ^"^    ^  '-'  '^t*  -fcii»i   H'tuiiiLt  Jur  .r>  uaajscer?  will  be  jctn.     We 

^\  t  v^%:'i  '  iv*:  'At'  r.>^ii>it^r^  r^a^^^f^i  ^v  -Uii-  ■ftrtni  'lavH  '■>een.  •^oonderabie  in  Ia- 
Vf^j  »v\  L-'ii»;ueu;i  fc-ivi  hn.^u*  oorv -^.e.  A  "iii-^  itimt^jr  it  :acTie  were  drowned  and 
uia;iv  jt»u>«.'v  itkvc  Kxii  ^u*;.^  .jiuiuwu^^i  >v  :.ih  i-*»  .u  the  *^.lliupw  "jc  Laprairie  and 
Lou^'i^'u  L  ^N*  •  1.*^*-  -*'  »^\i-v  iuk.i  ^iH-u*-  u:'jmeur.>  A '^tom;  •:fiuii  ba^  dsappeared 
r'-»;ui   K^va;>.t.s    uuiu*  m'iw    M"uovw  \    t.hi     iiko  Ti'C  -r^t   3een  !?*iuid :  a  boat  eontauniBf 

C'.'Ulilii-SMOiiOlx  >wl    1.VV    V:ivt    ■    K>?>f     li        It      it  li^'liH.iM^wnt     it   'H.    AOU  5 

*  »  jx'Ui|>tt'v*'   >u(   uii^iiu  (.aai\  i  'ieciv\    ^K>^    Tuil,  'it^tj**:*!   jv  i  aurth-«aBt 
0-tr  'no  .vTv    u  '/lo   \4i  i\  iHiii    .»t   'tio*ii^i'"     *t    r  it^-MiiA'-.       .Vn  idea  iit  the  iWiflgtings  in 

the  H  \*ii^  X  K»u>c^  thii^  >*uitf*  fc:>  ^*-il  te-   iieir  *iuorv     Furewood  ptied  in 
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many  places  has  been  carried  away  by  the  stream,  and  difficulties  are  yet  experienced 
to  reach  certain  portions  where  the  flood  still  makes  terrible  ravages. 

In  some  places  the  streets  are  impassable,  and  in  some  others  circulation  on  foot  is 
made  through  a  depth  of  two  to  three  feet  of  water. 


"LE  CANADIEN,"  QUEBEC,  12th  APRIL,  1865. 

OPENING  OF  NAVIGATION. 

The  lower  part  of  the  ice  covering  Lake  St.  Peter  began  to  shove  yesterday  after- 
noon and  caused  a  rise  of  more  than  six  feet  in  the  level  of  the  river  at  Three  Rivers. 
Half  of  that  city  is  under  water  ;  damages  are  heavy.    Turcotte's  Wharf  has  been  carried 
away,  and  Farmer's  Hotel,  as  well  as  other  houses,  have  been  seriously  damaged. 
•    At  Cap- Rouge,  the  ice  is  yet  many  feet  thick. 

Opposite  Quebec,  the  ice  bridge  is  still  firm,  and  teams,  as  well  as  people  on  foot 
are  seen  crossing  over  it  continuously. 

Above  Montreal,  and  on  Lake  Champlain,  navigation  is  opened  and  steamers  have 
be^n  their  regular  trips. 


(t 


LE  CANADIEN,"  QUEBEC,  MONDAY,  17th  APRIL,  1865. 


C;RBAT    flood — more   than    fifty    lives    lost — cattle    lost — HOUSES,  BABNS,  <kc., 

DESTROYED,  &C.,  *kc. 

The  following  details  are  from  "  TEcho  du  Richelieu  "  and  the  "  Gazette  de  Sorel." 

SoREL,  Thursday,  noon,  13th  ApriL 

Since  a  few  days  the  water  has  reached  a  height  which  caused  fear  for  the  properties 
situated  on  the  Chanal  du  Moine  and  the  adjoining  islands.  Everywhere  the  fields 
were  submerged  and  the  farmers  could  get  an  entrance  to  their  houses  only  by  the  use 
of  canoes  ;  the  greater  number  of  families  had  lodged  in  the  garrets  of  their  houses, 
patiently  awaiting  there  the  end  of  their  misfortune  ;  cattle  were  moved  to  the  lofts  of 
bams,  a  great  part  of  which  had  already  been  destroyed  by  the  flood  which  was  threat- 
ening every  day  and  with  the  first  strong  wind,  to  ruin  them  all.  This  day,  alas  1  was 
not  long  in  coming.  Yesterday  noon  a  strong  windTfrom  the  south  began  to  blow  with 
such  violence  that  many  persons  in  the  city  feared  for  their  buildings.  Some  sailing 
boats  anchored  at  the  mouth  of  the  Richelieu  River  began  to  drift  rapidly  down  the  St. 
Lawrence  under  the  action  of  the  wind,  which  seemed  to  spare  nothing.  These  vessels, 
however,  resisted  ;  one  of  them  only,  lost  her  masts,  and  the  tremendous  waves  would 
have  filled  her  had  it  not  been  for  two  young  men  left  in  charge  of  her,  who  succeeded 
to  hold  her  upon  her  anchor  till  relief  was  given  them,  which  was  very  opportune.  Be- 
eddes  a  few  other  small  accidents,  more  or  less  serious,  such  as  loss  of  wood,  of  sheds,  4Jbc., 
we  have  no  mishap  to  deplore  in  our  city. 

But  what  was  more  to  fear,  were  the  probable  sufferings  the  people  of  He  de  Gr&oe, 
He  aux  Ours  and  of  the  '*  Chenal  du  Moine  ''  were  exposed  to  endure  during  this  fright- 
ful storm. 

In  fact,  towards  10  o'clock  last  night  news  reached  the  city,  by  the  crew  of  the 
propeller  "  Bell,"  under  Captain  Chas.  Armstrong,  whose  devotedness  was  very  great, 
during  the  storm  ever  increasing  in  impetuosity,  that  houses  and  bams  on  the  ialand^ 
and  along  the  Chenal  du  Moine  were  being  carried  away.  Immediately,  Mr.  Sincennes 
ordered  two  vessels  of  the  Richelieu  Company  to  be  rigged  and  to  leave  for  the  relief  of 
the  inhabitants,  some  of  whom,  it  was  said,  had  been  drowned  and  some  others  had  lost 
ail  their  properties.  At  about  midnight,  the  steamer  **  Terrebonne "  under  the  com- 
mand of  the  experienced  Captain  Roy,  proceeded  at  full  steam  to  the  island.  It  reached 
He  de  Gr&ce,  where  the  "  Cygne "  had  reached  during  the  day,  and  which  had  on 
boanl  a  great  number  of  persons  having  escaped  the  danger  of  the  storm. 
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At  2  o'clock  this  morning,  "  I'Etoile  "  under  the  active  Captain  Malhiot  was  steam- 
ing towards  Chenal  du  Moine  in  order  to  help,  if  it  was  yet  possible,  the  unfortunate 
flooded  fiobitcmts  of  that  district.  The  "  Terrebonne  "  came  back  here  this  morning  at  10 
o'clock,  with  a  distress  flag  flying  at  her  stem  mast  and  having  on  board  some  forty 
survivors  from  He  de  Gr&ce  and  He  aux  Ours. 

The  news  brought  was  of  the  most  alarming  nature ;  all  the  houses,  or  nearly  so. 
had  been  carried  away  ;  twenty  or  twenty-five  persons,  partly  women  and  children,  had 
found  a  watery  grave.  The  bams,  containing  cattle,  the  houses,  Jcc,  of  the  farmers, 
were  no  more  to  be  seen.  A  few  minutes  later  *•  TEtoile  "  reached  here  with  150  people 
or  more  on  board,  from  the  Chenal  du  Moine.  Nothing  was  more  heartrending  !  their 
misery  was  the  greatest ;  scarcely  were  they  clothed  !  The  great  number  were  bare- 
headed and  barefooted. 

The  city  is  in  the  highest  state  of  excitement  I  the  clergy,  the  city  council,  Hl< 
Honour  Judge  Loranger,  Mr.  Sincennes,  and  the  leading  citizens  of  Sorel  are  busily 
engaged  giving  a  shelter  to  these  poor  people.  At  this  moment,  the  great  number  are 
lodged  at  the  City  Hall  ;  many  are  receiving  the  hospitality  of  particulars. 

The  approaches  to  the  wharf  of  the  Richelieu  Company  are  incumbered  since  the 
morning. 

The  number  of  the  Wctims  of  the  flood,  now  here,  is  about  250  to  300.  One  child 
only  has  been  brought  here  in  a  state  of  death ;  no  other  dead  body  has  yet  been 
recovered. 

Very  nice  Courageous  acts  are  related  of  persons,  who  during  the  circumstances, 
have  employed  all  their  means  for  the  rescue  of  these  unfortunates. 

LATEST    NEWS. 

2  p.m. 

A  meeting  of  the  citizens  called  by  His  Honour  the  Mayor,  R.  H.  Kittson,  Esq., 
was  held  this  forenoon  at  the  Court  House ;  eveiy  one  present  has  shown  a  great  liber- 
ality ;  in  the  space  of  a  few  minutes  the  subscriptions  for  the  relief  of  the  flooded  people 
re^ached  $1,600.  This  amount  shows  the  zeal  of  our  leading  citizens,  and  one  will  not  he 
astonished  when  it'll  be  known  that  the  Messrs.  McCarthy  have  personally  given  $250 ; 
Mr.  Sincennes,  $150;  Hon.  Judge  Loranger,  $100;  Richelieu  Company,  $60;  Hon. 
David  Armstrong,  Mr.  M.  C.  L.  Armstrong,  $60;  Dr.  L.  U.  Turcotte,  $100  ;  Jame^ 
Morgan,  $50 ;  W.  Lunan,  $50  ;  A.  N.  Gouin,  $50 ;  P.  R.  Chevalier,  $50 ;  W.  Buttery, 
$50 ;  Eugc^ne  Bruneau,  $40  ;  and^many  others  who  handsomely  did  credit  to  our  popu 
lation.     Subscriptions  are  yet  given  actively  and  liberally. 

In  the  Chenal  du  Moine,  no  lives  were  lost  ;  the  number  of  buildings,  houses  and 
bams,  carried  away  is  from  60  to  70 ;  out  of  which  24  are  houses.  One  farmer  named 
Millet,  lost  13  buildings.  It  is  impossible  to  tell  exactly  the  number  of  cattle  lost,  but 
it  is  very  large.  On  Isle  de  Grace,  19  or  20  people  perished.  One  Peloquin,  lost  4 
children,  and  he  himself  owes  his  life  to  his  rescuers.  One  Ethier,  of  He  de  Gr&ce,  saw 
his  wife,  his  sister-in-law  and  two  of  his  children  drown  under  his  eyes.  Another, 
Joseph  Lavall^e,  of  He  de  Grace,  had  taken  hold  of  a  branch  of  a  tree,  with  his  wife 
and  4  or  6  of  his  children,  where  he  sto<xl  during  16  hours  at  the  mercy  of  the  waves : 
he  saw  one  of  his  children  perish,  his  wife  die  at  his  side,  and  yet  he  was  strong  enough 
to  wait  with  the  balance  of  his  family  till  he  was  relieved. 

The  city  is  yet  in  a  state  of  excitement.  The  water  recedes  visibly.  Let  us  hope 
that  the  adjoining  parishes  that  have  not  so  severely  suffered  by  this  terrible  calamib' 
will  join  the  population  of  Sorel  to  provide,  as  much  as  possible,  to  the  wants  of  these 
unfortunate  compatriots. 

Berthier, — The  news  coming  from  the  "Petit  Nord"  is  alarming  ;  everywhere  the 
buildings  have  nearly  completely  disappeared.  17  lives,  it  is  said,  have  been  lost,  at 
He  du  Pads. 

6.30  p.m. 

The  "  Terrebonne  "  is  coming  back  from  a  second  trip  to  the  Islands ;  her  distress 
flag  is  yet  flying.  She  brings  back  two  corpses  :  the  body  of  the  wife  of  Joseph  Lavall^ 
(above  mentioned)  and  the  one  of  a  young  child  ;  also  a  great  number  of  cattle. 
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Oh  !  May  God  give  us  courage  and  protect  us  during  these  misfortunes. 

During  the  storm  the  **  Cygne  "  could  scarcely  hold  herself  on  her  anchor.  Captain 
Label le  and  2  men  resolutely  took  a  canoe  and  were  rowing  towards  the  direction 
whence  shouts  came  to  from  people  in  danger  of  drowning.  But  their  frail  craft  was 
resisting  with  difficulty  the  storm,  the  waves  were  filling  it  ;  they  reached  some  trees 
where  they  had  a  shelter.  There,  they  found  a  young  girl,  who  by  one  hand,  was  hold- 
ing the  branch  of  a  tree,  and  maintaining  herself  above  the  water  by  means  of  a  wash- 
tub  which  she  had  used  for  reaching  the  tree.  At  the  sight  of  the  canoe  nearing  her, 
she  threw  herself  in,  but  this  additional  weight  was  nearly  upsetting  the  canoe  which 
was  nearly  three  quarters  filled  with  water,  when  the  young  girl  took  a  resolute  hold  of 
the  wash-tub  and  during  the  time  the  men  were  keeping  the  canoe  next  to  the  trees,  she 
'succeeded  in  emptying  it.  At  a  little  distance  further,  another  young  girl,  with  2  young 
children  in  her  arms,  was  standing  iif  a  tree  cracking  under  the  repeated  lashes  of  a 
^■iolent  wind. 

After  3  hours  terrible  pangs,  these  men  succeeded  in  rejoining  the  "Cygne.*' 
Besides  Capt.  Laforce,  who  then  risked  his  steamer,  to  $ave  the  wrecked  people,  and 
Capt.  Labelle,  whose  heroism  we  mentioned  above,  it  is  stated  that  Mr.  J.  B.  Lavall^e, 
of  8<)rel,  who  was  on  board  the  steamer,  exhibited  during  all  that  time  a  courage  proof 
against  everything  and  a  great  presence  of  mind  ;  without  the  co-operation  and  the 
experience  of  this  courageous  man,  it  is  probable,  that  we  would  have  to  deplore  the 
the  loss  of  the  "  Cygne,"  and  consequently  that  of  many  lives. 

The  passengers  of  other  steamers,  during  the  same  night  and  during  the  day,  yes- 
terday, picked  up  numerous  wrecked  people,  men,  women  and  children,  whom  they 
brought  to  Sorel,  half  dead  by  anguish  and  misery. 

One  Lavallee  ri/iVw  Blache,  had  seen  his  house  crushed  by  the  waves  and  he  had 
taken  to  a  canoe,  with  his  wife  and  five  children.  A  few  minutes  later,  the  canoe  was 
crushe<l  against  the  trees.  The  poor  mother  took  hold  of  the  branches  of  a  tree,  and 
her  husband  succeeded  in  reaching  another  tree,  with  his  ^ve  children.  He  stood  there, 
une  child  under  each  ann,  and  the  other  three  near  by,  during  sixteen  hours.  His  wife, 
exhausted  by  hardship,  was  drowned  in  his  presence  and  one  of  his  children,  died  in  his 
Arms,  When  they  were  relieved,  the  children  were  Ijenumbed  by  cold  ;  but  as  soon  as 
their  father  was  in  the  canoe  he  paddled  courageously  towards  the  steamer.  The  corpse 
of  his  wife  was  recovered  yesterday. 

Will  you  have  something  more  thrilling  ?  Read  !  A  woman  was  in  l)ed  on  the  verge 
nf  confinement.  The  husband  seeing  that  the  storm  was  threatening  his  house,  asked 
his  wife  to  have  the  courage  of  getting  up  so  as  to  reach  the  canoe.  She  answered  him  : 
*'  Save  yourself  with  the  children,  if  you  can  ;  as  for  nie,  I  see  it  is  im])os8ibIe  ;  but  we 
will  meet  again  in  the  other  world."  And  while  she  was  speaking  the  house  fell  down 
and  all  were  thrown  in  the  water  I  This  is  no  romance.  It  is  naked  truth.  These  events 
have  happened  the  day  l>efore  yesterday.     But  we  have  said  enough. 

We  read  in  the  second  editicm  of  the  "  Union  Nationals'  of  Saturday  : 

**  We  have  obtained  some  more  details  on  the  fltHxl  which  further  increase  the 
frightful  picture  of  its  disasters,  which  we  have  extracted  from  the  *  (Jazette  de  Sorel.* " 

The  Rev.  M.  Plinguet,  arriving  from  He  du  Pads,  this  morning,  brought  the  sad 
news  that  17  persons  have  perished  on  that  Island,  whei*eas  2'y  perished  on  lie  de  (J race 
and  He  aux  Ours.  It  may  be  that  a  gi*eater  number  have  lost  their  lives  ;  we  are  not 
''Ure  yet  of  having  ascertained  the  whole  extent  of  hecatombs. 

All  the  houses,  barns,  ike.,  inmx  the  division  road  of  St.  Cuthl)ert  down  to  the  Com- 
mon of  Maskinonge,  on  a  length  and  a  breadth  of  about  5  leagues,  have  l>een  blown 
4iown,  carried  away  and  destroyed. 

A  letter  from  He  du  Patls,  of  13th  April,  18(55,  contains  the  following : 
**  The  water  was  6  inches  higher  than  the  day  before.  We  cannot  form  an  iilea 
of  tlie  spectacle  presented  by  this  Ao^kI  ;  water  has  never  been  so  high  since  67  years. 
Towanis  2  p.m.  yesterday  blew  a  furious  wind,  which  laHte<l  till  night,  keeping  steadily 
at  its  height  for  some  t3  or  4  hours.  The  wind  was  so  strong  that  in  my  stone  house, 
which  is  very  solid,  we  continuously  felt  the  floor  shaking  under  our  feet.     The  waves 
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outside  of  the  river  banks  were  tremendous  ;  they  struck  with  such  a  force  against  evcrj- 
obstruction  that  they  were  flying  over  the  buildings ;  above  the  surface  ol  this  vast 
stretch  of  water  the  atmosphere  had  the  appearance  of  being  filled  with  drifting  snow 
(poudrerie)  as  in  winter. 

*^^  I  learn  at  this  moment,  8  a.m.,  that  three  houses,  at  He  du  Pads,  were  Uown 
down  by  the  wind  and  carried  away  with  all  their  contents  ;  also  17  lives  were  kKt." 

Mr.  Belcourt  hands  us  the  following  letter  from  Three  Rivers,  dated  14th  ApriL 

^'  I  assure  you  that  the  1 2th  April,  1 865,  will  be  engraved  forever  in  the  memory 
oi  the  Trifluvians  and  of  the  inhabitants  of  the  adjoining  parishes.  In  fact,  T  have 
never  seen  such  a  frightful  spectacle  as  that  witnessed  in  the  afternoon. 

*^The  water  was  extraordinarily  high  and  the  ice  from  the  lake  was  moving  down, 
when  commenced  a  gale  from  the  south-west  which  broke  down  fences,  vessels,  houses, 
Jbams,  <fec.  with  a  terrible  rapidity.  The  losses  are  immense  here  ;  not  It-ss  than  lo 
houses  have  been  destroyed,  wholly  or  partially,  without  taking  into  account  the  sheds, 
stables,  «fec.  And  the  worst  of  it  is,  that  the  poorer  class  is  partly  affected.  The 
water  has  caused  damages  specially  on  St.  Philip  and  8t.  George  streets,  and  the  ice  on 
Notre  Dame  street,  near  the  little  bridge.  The  house  of  Seymour,  belonging  once  to 
Gilmour,  has  been  crushed  with  all  the  furniture,  and  three  other  houses  this  side  of  it 
have  had  their  fronts  torn  so  much  that  furniture  was  drifting  out.  The  river  was 
covered  with  poles,  posts,  boards,  bedsteads,  commodes,  carts,  bark  canoes,  and  even 
whole  buUdings.  And  the  most  terrible  is  that  we  have  to  register  two  liv^  lost  :  In 
the  outskirts  of  the  city,  F.  Dufresne,  and  one  of  his  sons,  were  drowned  in  a 
small  scow.  The  eldest  of  his  sons  escaped.  I  think  some  lives  were  also  lost  in 
the  count rv.  It  is  related  that  one  Svrenne  was  drowned  at  Becancour,  and  accordimj 
to  rumour,  a  whole  house  with  the  family  in.  in  the  same  parish,  has  been  carried  away. 
At  Yamachiche,  at  "'  la  Pointe  au  Sable,"  and  on  the  south  of  the  river,  opposite  Three 
Rivers,  a  great  number  of  buildings  have  been  carried  away,  some  with  the  cattle  in.  I 
am  just  imformed  that  at  Yamachiche,  no  less  than  fifty  buildings  ol  all  kinds  have  been 
demolished  ;  it  is  stated  that  a  lady  lost  her  house,  bam,  and  even  her  cattle.  I  believe 
that  when  all  the  daniages  caused  by  these  three  elements  which  have  struck  upon  our 
district  will  be  all  known,  the  losses  will  be  incalculable. 

"  Yesterdav.  I  went  all  around  town,  and  I  assure  v»Ju  that  it  is  verr  painful  to  see 
everything  disturbed  ;  everywhere  we  meet  but  poles,  boards,  furniture,  and  doorsteps 
hanging  around:  a  whole  house  rtoated  olf  and  grounded  into  the  street  where  Proulx 
lives  :  another  hou^  was  carried  through  the  street  where  Thivierge  lives  and  grounded 
on  the  Hay  Market  st^uare. 

"The  budv  oi  F.  Ihifresne  has  not  vet  been  focnd  :  that  of  Im  son  has  been 
rec*.»vered  ;  as  the  water  Is  re<.t?tiirig  tjuickly.  hopes  of  finding  the  father's  body  are 
entertaineil. 

**  A  small  stetiiuboat  left  her*»  for  S.>reL  vesterdav  :  the  lake  seems  to  be  clear 
oi  ice." 

Jtfirotr  y^ff^.  Fritliiy.  1 4th  April,  in  the  afternoon,  a  portion  of  the  ice  bridge 
opp«Jsite  the  town  bn>ke  ami  inovtHl  «iown  with  the  tide:  but  a  large  floe  of  ice, 
fnun  alx>ve,  op{.H>e>ite  the  Gnuul  Trunk  Stari«m,  a  few  moments  later,  came  down  on 
this  side  and  i;n.>umleil  \n  t"n»nt  of  Fin  lay  Market  and  t4>i>k  the  place  of  the  drifting  ice 
in  suoh  a  way  that  a  new  hriil^*^  ^\;l^  torineil  opp«»sir**  the  citv,  over  which  people  on 
fiK^t  were  *<een  crv»Msini:  to  Le\i>  iu<  kite  as  n«»«.>ru  when  it  disappeared  with  the  ebb  :  but 
what  Is  mo»t  siiiiiular,  ituriji^  the  anerii*x>n  of  the  fullowing  day,  another  floe  of 
ianre  vlimonMons  cKvxtxl  the  rixer  at  the  same  pbut*.  tnmiin;^  a  third  bridge  over  which 
circulation  lvtwet»n  tht*  twn  slu»r»*^  was  i-eueweil.  th«»airh  with  danger.  Towards  5  p.m., 
at  the  time  when  the  Ukittiien  ^fcere  yet  afraid  to  cross  over  this  improvised  bridge 
without  their  Uiais  an  iiuivpul  Irish  woin.in.  not  to  ^;av  imprudent,  left  the  Grand 
Trunk  Station,  aiul  lUrinj^lv  ptxH^-einle^l  to  o»»me  alone  o\Ter  to  this  shore,  amidst 
ininiinent  danijer  and  t!>^^uent  oj.hmi  spaees  here  iuui  there,  and  when  the  floating  piece* 
(»f  ice  ct»ukl  separate  aiul  move  ort'  ilo\*nward.  Happiiv.  Ellen  Wall  (such  was  her 
name)  did  s^*  well  that   she  gv>t    >*ithout   hiiulran^.^?  u*  Firday  Market,  where  a  large 


[1891]  377 


crowd  having  assembled  to  look  at  the  end  of  this  act  of  temerity,  applauded  the  child 
of  the  Green  Erin.  A  man,  wishing  probably  to  follow  Ellen  Wall's  example,  left 
from  this  side  towards  Levis,  but  the  ice  shoved  before  he  could  reach  his  destination, 
and  he  was  carried  down  to  a  considerable  distance  ;  he  was  rescued  by  men  in  a  canoe. 

19th  April.  A  painful  rumour,  says  "  T Union  Nationale "  of  yesterday,  was 
circulating  the  day  before  yesterday,  that  not  less  than  80  persons  had  been  drowned 
daring  the  flood  in  the  Grand  Nord,  Parish  of  St.  Cuthbert.  We  have  yet  no  positive 
(lata,  but  such  a  large  number  of  houses  have  been  removed,  that  we  fear  the  chapter 
*>f  misfortunes  will  be  increased  by  new  hecatombs. 

In  8t.  Therese  Island,  opposite  Varennes,  two  houses  were  crushed  by  ice  ;  one,  in 
stone,  was  the  property  of  the  EJ^tate  of  the  late  Mde.  Joseph  Laporte,  and  the  other 
belonged  to  L.  A.  Robitaille,  Esq.  ;  the  tenants  have  nearly  lost  all  their  furniture  and 
grain. 

The  wind  caused  yet  more  extended  damages  all  along  the  river.  The  water  has 
eaU^n  away  the  shores  in  a  dj"eadful  manner  and  part  of  the  wharves  are  demolished. 

A  letter  from  Varennes  says  :  **  We  see  but  demolished  barns.  Five  of  these  are 
totally  wrecked.  The  good  sisters  of  "  I'Hospice  de  Lajemmerais  "  have  experienced  a 
terrible  mishap.  Every  one  knows  that  the  pecuniary  means  of  these  holy  nuns  to  do 
good  are  very  limited.  Some  years  ago  they  had  a  chapel  built  up  with  brick,  in  the 
rear  of  the  principal  body  of  the  hospital,  in  order  to  strengthen  this  building  and  to 
facilitate  pious  exercises.  The  gale  swept  the  whole  chapel  away.  The  roofs  were 
found  two  arpents  further." 

Mr.  Hyacinthe  Desrochers,  of  *  lie  Ste.  Therese,'  was  very  near  being  killed  ;  the 
roof  of  his  bam  fell  upon  him  and  he  was  pulled  from  under  the  ruins  half  dead.  One 
of  his  shoulders  is  broken  and  his  neck  nearly  so.  He  suffers  greatly  from  pains  in  the 
stomach.     Dr.  Painchaud  has  been  called  to  attend  him. 
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THE    KIVER. 

Sunday  morning,  the  few  arpents  of  bordage  ice,  opposite  the  town,  have  Ijeen 
remove<l  by  the  stream  and  the  water  begins  to  recede  from  over  the  wharves,  but  they 
are  yet  covered  by  large  piles  of  ice. 

The  **  Iron  Duke  "  and  the  "  Fashion  "  steamed  Sunday  as  far  as  the  f*K>t  of  St. 
Mary's  Current  and  are  yet  anchored  at  this  place. 

It  will  be  hard  for  the  ferry  to  begin  its  operations  befoi-e  the  end  of  the  week,  on 
account  of  the  obstructions  by  the  ice.  On  the  Longueuil  side  the  ice  piles  extend  from 
the  bottom  of  the  river  to  many  feet  above  the  surface  of  the  water. 

Five  or  six  schooners  whose  winter  quarters  were  in  the  Boucherville  Islands  have 
arrived  at  the  Canal. 

Tlie  news  I'eceived  from  the  district  below  is  all  of  the  same  nature.  The  place, 
most  affect^,  is,  we  believe,  the  Island  opposite  the  Village  of  Bouchenille.  On 
Tuesday  last,  the  ice  carried  away  two  barns  and  one  house  belonging  to  Mde  Vve. 
Quintal,  of  Boucherville,  and  also  another  barn.  One  man,  named  Lesperance,  was  in 
this  house  with  some  fifteen  children  when  the  ice  was  nearing  the  place.  He  (|uickly 
passed  the  children  through  a  window  and  deposited  them  in  a  boat ;  at  the  instant,  he 
was  placing  the  last  child  in  the  boat,  a  cake  of  ice  carried  away  the  shutters  and  one 
minute  later  the  house  was  removed.  This  island  is  not  at  a  great  distance  from  the 
shore  of  Boucherville,  and  as  all  the  doings  of  the  inhabitants  could  be  seen  from  this 
nhore,  a  large  crowd  gathered  to  witness  the  scene. 

It  is  said  that  the  ice  shoves  oppasite  St.  Sulpice  have  formed  a  wall  reaching  the 
height  of  the  telegraph  posts. 

The  river  is  cleared  as  far  down  as  Lanoraie,  but  the  ice  l>etween  Lavaltrie  wharf 
and  the  Island  opposite,  is  yet  solid,  so  that  steamboats  will  m>t  be  able  to  call  there 
for  some  time. 
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J^uttoay.  caitueh  w^rn*  yet  umw  f<»r  cmmistiug  ii;  xbc  fU»iwu>  of  Bertiiier :  tliis 
UiitoniujaiW'  ^  ilia^  i^  uuv  fluukid  Mocpe  s  furtfuicriit.  AooiMtimg  X4*  idie  Jxtcsst  nrtrs  the 
»4iW'  i»'iii«.*i   wfth  u«3ttr  reaciiiug  Ui^  Ciiun.ti  4ii  Ik-  do  Pad*^  xbmawnir  lo  invade  the  wbale 

It,  tuir  ^Jiieiia;  du  Muiiie.  tut'  vact€n-  c^iA^en^  liie  iaud  ut-  tar  a^  tlH'  eye*  can  rea^L 
Titf  ii>'  u)A«t  oci*-  iiuufaie  aud  uije  tjariL.  aiid  wf  ii&vf  ncA  aiioertainec  if  any  iitber  loss  has 
lak«^  pufco*-.  TLf  f^ior  mn^uiuuitf^  are  i'jrueci  u>  kiavc  tLcir  prBmifl»  ur  u»  use  ftcaSoki- 
xiiX  1^^  rKiuaiuuijf  ixi. 

Ciiiiu*!!'  ar**  iai!t*Mi«^  at  p^-jjik- ►  u'»^rt>  aod  ♦'vt^one  rtuihe»>  ait  tiMam  Tri«5ii  the  ice 

Tii4f  fk^xi  wat-  WfriuuHJi  ^It  at  r^Kirtii  aud  tije  lKm*«t^  «ai  tlM*  bank  of  ibe  nT«r  have 
o»i*ni  ijuui*oau?»a. 

Ti*^  *' JvunutJ  <>•  <^u^^j»?i- '  *A  Satuniay  *iiiys« : 

N\rt»iiij**tati<'liiijf  41'  wliat  it  hakL  ti>e  it**  brktfire  <i(ip(«Kh«  V^Kibec  ii>  yet  solid. 
Y^-m^fCuy,  4i  c-Laiij  » w^dtiiiix  luore  tliati  :i,000  IW.  iia«>  been  taken  t'vw  the  ri^TW  in  a 
fet«dxt'  dnt»  ii  i/y  tijr«<f  f*<>r>ie*^.  *Mkif  m  fnjux  of  tbt*  **i}*+-r,  £rum  tl»e  Graod  Trank  Landing, 
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rUJOV    AT   THii££    EIVEK&. 

VtJj  Aj»fii,  i  J  ji^ui.  The  out4cirtt  <rf  the  city  are  fl<x<i«i  and  a  great  part  of  our 
\xui*MrK\xtiM^  X/jwu  p#>?*.«efjt*»  a  padxifui  appearance.  Tbe  j«.ior  suffererp  are  vithont  fire, 
liAjt  \i»kA.  ik*jr  \M%sitfi.  Tl>e  i»-h'>k;  *A  8t.  Pliilijj^  vatd  is  flooded  and  the  water,  on  Xotre 
IMuj*'  8tr»iet.  reac-ii*-*  the  bVire  fjf  Mr.  H'^uli^^toti-  The  boatmen  give  ns  a  remembranoe 
^A  V*^i<yf  duriiig  Carnival.     Tlwf  water  ih  >>tated  to  ^tand  higher  than  daring  the  great 

Ti*e  i'-e  <4  the  Lak*-  i*>  y*'t  w>Jid :  but  if  it  comes  down  daring  this  high  state  of  the 
rivt^r.  »'»>  fear  ixuiJieri'se  diKanten*. 

11th  April,  3  p.m.  At  two  o"cU>ek  i>heet«  of  ice  began  to  pass  down  :  they  are 
thou;(fljt  t«>  \m^  ^»«iing  (nrtu  the  Lake  :  »at^r  rose  6  inches  ^ince  last  ni^t, 

A  4*e<l.  on  Tur';'>tt^  K  wliarf,  lia>.  Ijeen  torn  into  pieces  and  carried  by  ice- 

Jt  i»s  thouj^lit  the  ic*'  will  cau>ie  terrible  damage  :  half  of  the  town  is  under  water 
an<l  w<-  raunrA  av-ertain  tl)«-  extent  *A  the  distress  exi**tini'  everywhere. 

THE    SAYUiATlOS. 

Na  vi;^Htion  ih  lonf^r  U)  oj>en.  Tlie  day  l>efore  yesterday  the  steamboat  "  John  Brown  ^ 
caitu^  III  thn  Jjarli*>ur,  and  y#'Ht^rday,  the  "  Richelieu"  arrived. 

The  hteanifioat  ''  Richelieu  *'  <;aine  from  Lachine,  through  the  rapids,  yesterday  after- 
n^>on  «nd  ent-^'red  int/i  the  ('anal  I^in. 

Thi»*  nice  l>riat  hax  )x'i^n  Ixjught  during  the  winter  by  the  Trinity  Board  of  Montreal, 
and  given  to  the  charge  of  Capt.  Cott«%  suf>erintendent  of  pilots  :  she  will  be  used  for  the 
buoyh  wrvirch  and  the  general  direction  of  the  lighthouses  between  Quebec  and  Montreal. 

Vi'ht«*rday  water  rohe  many  inches  and  ci>vers  again  the  wharves.  This  slight  rising 
cauwd  tlif  ice  groundwl  on  these  wharves,  to  flow  away. 

At  the  f(Mit  of  the  current,  canoe  men  have  organized  a  regular  line  of  crossing. 

Our  t4'|egraph  correHjM>ndent  from  Three  Rivers,  gives  us,  to-day,  some  news  and  we 
cull  the  attention  of  our  reiulers  to  our  special  despatches. 

The  Iti<;helieu  Company  has  l)een  gtKxl  enough  to  hand  us  the  following  letter  from 
Thrive  Hiver?i,  receivixl  y(*«terday  morning. 

TiiKEE  Rivers,  10th  April,  1865. 

Since  my  last  letter,  water  has  not  receded  ;  on  the  contrary  its  rise  has  been  alarm- 
ing.    The  ic!e  breakers  on  Molson's  Wharf  are  covered  by  2  or  3  feet  of  water. 

The  Farmers'  Hotel  is  all  surrounded  by  water.  If  the  lake  ice  moves  down,  we 
fear  every  house  on  the  e<lge  of  the  river  will  l)e  crushed   and  even  carried  away.     In 
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Bhort,  all  the  low  part  of  the  city  is  under  water,  this  means  about  half  of  the  city  and 
it  forms  the  places  of  residence  of  the  poorer  class ;  so  that  you  may  judge  of  the  existing 
misery.  We  are  happy  to  see  the  corporation  and  charitable  people,  doing  their  utmost, 
to  help  the  unfortunates.  It  is  thought,  that  in  many  places,  water  rose  by  8  feet,  at 
least,  and  at  this  hour,  it  is  yet  rising.     It  is  related  that  the  ice  is  yet  very  solid  below. 

I  r^^t  that  I  am  not  able  to  keep  you  posted  by  telegraph,  on  the  disasters  the 
ice  will  cause  here,  because  the  wire  han  been  carried  away  at  la  Point  du  Lac. 

When  I  was  finishing  this  letter,  I  received  a  despatch  from  the  agent  of  the 
Richelieu  Company,  at  Batiscan,  Mr.  Marchildon  ;  he  says  the  ice  has  moved  down  as 
bkT  as  Grondines  and  that  Batiscan  is  extraordinarily  flooded  and  that  everywhere  they 
are  surrounded  by  water. 

At  Quebec,  the  bridge  is  of  a  distressing  firmness. 

The  "  Canadien  "  of  the  10th  says  : 

"Saturday,  two  horses  drawing  three  very  large  pieces  of  sijuare  timber  crossed 
the  bridge  and  reached  L^vis  without  accident.  Last  night,  about  6  o'clock,  a  boat 
from  Island  of  Orleans,  carrying  five  men,  has  been  seen  reaching  the  lower  edge  of 
the  bridge. 

**  This  boat  which  was  of  large  dimensions,  was  drawn  on  the  ice  and  taken 
without  any  mishap,  by  the  men,  to  the  Finlay  Market. 

This  morning,  summer  as  well  as  winter  vehicles  crass  over  the  bridge  with  as  much 
Hafetv  as  ever. 


"LA  MINERVE,'  MONTREAL,  13tii  APRIL,  1865. 

THE  8EA80X. 

Yesterday  was  characterize*!  by  a  furious  gale  which  deprived  the  spring  of  its 
>rentle  features. 

The  wind  blew  the  hats  off  the  heads  of  people  ;  roofs  of  houses  were  tlin>wn  down  ; 
m  (iriffintown,  it  helped  in  drying  the  floors  on  account  of  houses  l)eing  ventilated  by 
the  roofs. 

The  large  warehouse,  on  Pointe  a  Callieres,  Commissioners  street,  belonging  to  Mr. 
L>gan  and  occupied  by  M.  T.  Marc.  Bryson,  had  15  to  20  ft.  of  its  nK)ting  removed  ; 
one  large  stone  chimney  was  blown  down  ;  two  soldiers,  members  of  the  l>and  of  the 
60th,  that  were  passing  at  the  foot  of  said  building  were  very  much  frightened. 

Another  gentleman,  student-at-law,  was  very  near  being  struck  by  a  sash  detached 
from  the  sei*ond  floor  of  a  house  on  Beaver  Hall.  The  wind  did  some  good  to  the  har- 
Uiur ;  it  removed  nearly  all  the  ice  piles.  And  we  have  only  to  regret  that  the  wharves 
are  vet  under  water  and  no  steamboat  can  be  snubl^ed. 

We  learn  that  the  two  steamlxwits  that  were  anchored  yesterday  opjxisite  Hoche- 
lajfa,  dragged  their  anchors.      Damages  are  feared. 

We  hope  the  end  of  our  narration  of  disaster  along  the  river  is  at  hand.  The  only 
fact  that  we  have  to  register  concerns  lie  Bouchard  :  A  barn  in  the  loft  of  which  cattle 
had  taken  refuge  having  collapsed,  two  horses  and  four  cows  were  kille<l.  A  little 
further  down  the  river  the  waters  carried  away  a  portion  of  some  islunds,  and  swept 
away  bams,  ice-breakers,  shrubs  and  large  trees. 

We  do  not  expect  a  steam Ixiat  fn)m  Sorel  l>efore  2  to  3  days. 

The  Richelieu  company  has  l>een  good  enough  to  communicate  to  us  the  following 
detAilft  tHmcerning  Three  Rivers  and  its  neighlwurhood. 

Three  RiveKvS,  1 1th  April,  iSiM. 

Since  yesterday,  water  continued  to  rise  till  alK>ut  10  o'clock  in  the  morning,  when 
it  began  to  fall  a  little.  Ice  floats  about  in  small  quantities  since  this  moniing.  This  is 
jeenerally  believed  to  be  the  beginning  of  the  shove  of  the  ice  fi-om  the  lake.  The  inha- 
liitantfl  say  that  the  water  has  never  l)een  so  high  since  60  yeai's.  To  give  you  an  idea 
*»f  its  height  I  have  only  to  tell  you  that  it  would  be  p<KH8ible  t(»  take  a  canoe  on  Notre 
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IVuue  street  ami  proceed  to  Yamachiche,  by  following  the  Poet  r*«d.  a  iatsaet*  d  '• 
lea^O^iesL  1  learu  that  Mr.  Marchildon  is  maoh  afraid  that  his  vbarf  vil.  tvc  ame-i 
amav  ;  this  will  be  a  srreat  loss  for  him.  No  serioas  aoeident  has  t««  cw-i  r^o.rtsd 
iu  the  city  :  luie  was  registered,  but  it  had  no  fatal  results  This  owsisc  ac  ui  bu. 
fell  over  hi*  canoe  on  one  of  the  streets^  hot  he  c«»c  off  with,  a  ovi  '*mik,  wrj^^  2§  ^wy 
disa^nreeable  at  this  time. 

Bv   the  Uj>t   new>!;  we  ;**m   thjit   the   ice  is  iamiDeti  at  Gr».oii:>»  fcc.«i  •!*:  &  -fc 

\i  the  iw  *-»«  the  lake  has  movic-d  *k»wn  ye<eniay.  ai*  we  t*-l>-T<L  *i»rLr»^i  't  iL- 
^trvvitjf  «i;xi  ih^t  prer^iiiieu  here,  we  oaGn-,<  f«.nn  an  >>-a  ■*  tin?  •i^^a^***  Tj^pt  f^  ^- 
u-v>;  !idiv»?  vn*u,se»l  W\*  are  in  dr*rifc.i  ^La:.  "-r.  Atxi.-fir.;  -C  'h^  heu^*:  '.i^  ir>-  i 
h*.»*i:>ett  <: jijii^xi  ..f.  :h^  »Kjkr»~«e>  \\   T:;r»?e    R:vi»r5^   l^t   »:•?  <w<*t<  awaT.      V*- 

At  the  i.n.>tant  ^.<  ^i'^  t*.*  pcei?j?  wi*  r-iv*>  n. -c  rv*:»*i'r»*ti  fcc.T  •ii^-ai.'*!  fr^'Ci  ''£s^  z 
are  iuv*lz***fvt  to  cvi.\r"kv»  r\it  th-^  x-e  t:  ".•'o*  -'cr.  t<*:»-  ^^e-'r^r.  !i-i:*r  a»i":^  ■>::•»£.  •»•: 

TV.*:- ci':i-:e:i» '■£  3s.^r»?i  rr.*ve '.»c>*ii»e<i    >u.>i*TirT::».c.  li*c*  to  '.i-oif?  •>»   ^i:*- 
sif  •i.if-.r^'i.iAte.  w-vtcfitfti  T'e*  Ci»f  "t  0;*rr-,u   :i  M  t_i»*  i.-ti  ii/  t.-i'-x  L*lkzji>. 
At  V*i»r'->ev\  VM,-  i.Mte^  «ere  -^^-eti  «:'*»*n'-;':_c  •  *  ^^r  tiie  br'iiiE*?  v.*^«^ii4y 
rh«:  f-4u-'i.»frs.  tik»r  mI' jj:  tai.i»r    •£   tAt*    J#*  •  iiZ.i>r*i   *CA*e  <  c    'jitf  ^«;a*'C-    u^i 


•^ai^T-    !.f,  »%  o     ir   ^  ti^L.     ddurHi'-iH    oL»    TTj:iSH    a." IBS — ^^t.    psas-'V*  jfl-.^xxr.^ — '-* 

a>  'J.*  ul^'I   la.-*;  "/'u.^  ^-r  'jtf   iu>n  r*^iiiH  •-.■;-:Hr't^aL-+^i    :^  i  ^**ml  il  "t    'Or  *t** 

■^  tr«u'*   s  i4ic.i,ii.i.  --i*iiiiu"'.        >i,ii-t;  I  >fv   la'-^  #ur  ••♦•iTimniJ  -♦mfiun  i*#rr'>**fT*i-  2. 

■'t  '.It?  iif^:-'it-r:i'ii   ,Tia>*^     v  -.'irr  i*-*-*!.      Aa>     w^»*  Tr**?**  3»r  :r-nn    o*aii? — nf  5CA£    •! 

i:^f*et'^u'   :-i'.i.<^ -^^ I'lir-^  **-r>f   'U."  '  i^*  '•I'^t'iu^*   it   mii»*>ii^i  aiiMi*»os.      A'   Tnit'  m»  aiK*iL"  ii- 

:♦-".    'C  >  i-^'i  Aaii    r*>   um;;  i.^*  iirn«'*'»i.   i.'^    a    u' •unfair     •it-'irn   lo^  JiiiUi*   -^-ftte   ^irVLnt*  -i 

»;  >  1-1  fc.iw  11  W'  --tiiatx-^  'V  -  lit  -  Hr^'i  l«i*-  -;n*  iiuaiuUinns  It  "ae  "^-uuiiia-  E"^  1^1*. 
\'ii  V'  ill*.  Lt  "v**,  Le  M.Miiuu*'.  *•' .  la"-  H-***i  .it**ti  'ji  ^nnPLT^r^  3(<^oi3>i.y^  a^*- 
L  It  ^«*.i;v  "It  *  t**-!  >»>«•  '.*»  iiiU'i  ':i,ir  '::*-  **-*M'ie  i»-*i  "i*  ~;i**  ^•^•'•ntl  *i»H»r^  .'t  tliisr  i^ssfr 
*tni  •■u.'.  l^  i  'uiir-  .u-;.  "^  i^Hi  iiM  ir>»  *r*r^-  %uiiiiiii  uitt  1  -^uniit*  T*-«f  1  -sepann^ 
'  1*  .11  '»•  ui  ■  i«     *  %.*r«     *  K«^  !♦  c  Mj  ti'  •'M'^  '»»    u'>-*"***»**  **  'u*-'ii   n^nisr  m  jH' •••ar^''t*?    ^  .•* 

^i:*^  u.    vv  fc.iit.*  >*.**.'♦-        "t'-Hi"^  *  -•■*'    .►•'xicmiic   '^'   t**t."-***.  um  m  i -i{ii»r^  ""Lai**  tc*-^ 

'  .t  n.*  >  1"  ^^  Li  ♦  V  .  ..t.  i  •  "*<  *•  .  -  i^  fir  I  -.•-*  *•  'is**s.  •-*»»- !i  ymevmz  '€.  '*ir 
^^*  .'11  *>.^<.**  ..V  I  t  .-^  t  It-.  .  »  '•- .  ' ..-  --^o^  *•-  i.*u  '1-^  iiit**  t^U£M  '»t  A  >cr** 
fc>*    If,    ti     *?*     V    '  .>>■  -I  "V   **  vv       ",    *  ^^    ..      -<.-•!    .  .^1^1     •   I-.' »,tr'»«rb-  un'.aiiv  '"»f*iuoisti  *' 

•    ,  v.-    K^*.'    M      *.^    -.    .'     \.    'X    .    .    '»    .,    .,,,    ;.    »   :»*v*-     u..iniHir>  ~r**ni«»oi>^G.' 

I 

i'^^      *'  ■"•  -^       i    '*    *,  '  T'^      '..^t     i       *     A.    "^   .*  •*-»ii-',    '•••"'li— "i'r^i     IV 


'*.^.      •'    »•     iv".     >      •       ^>s.  *  %     *****     .  >».  ^     i'iTir  -*n***tj^    '•^i^ih 
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strength  of  their  bodies.  Each  cracking  of  their  houses  resounded  terribly  in  their 
souls,  for  the  last  efforts  of  their  retreat,  were  like  the  voice  of  a  solemn  warning. 

These  moments  of  supreme  anxiety  were  not,  however,  of  long  duration  ;  fears 
were  to  be  succeeded  by  the  most  terrible  of  all  realities.  Roofs  were  scattered  on  the 
waves ;  barns  soon  were  demolished,  and  the  cattle  kept  on  scaffolds  raised  in  the  lofts 
were  precipitated  in  the  water  and  drowned. 

It  is  difficult  to  hold  back  the  irresistible  emotion  which  takes  possession  of  our  heart 
at  the  idea  of  the  most  awful  catastrophe  that  ever  visited  this  country.  Thousands  of 
compatriots,  some  friends,  some  relations  perhaps,  have  passed  without  transition  from 
wealth  to  the  most  abject  poverty.  Alas  !  they  have  not  only  lost  their  goods,  but  their 
families,  or  they  have  died  themselves.  Yes,  they  sank  under  an  errand  wave.  The 
land  they  had  fecundated  by  their  sweats  is  to-day  the  bed  of  an  abyss,  the  saddest  of 
all  graves.  How  can  we  describe  the  painful  scene  of  the  gale  breaking  the  foundations 
of  houses  and  precipitating  the  inmates  into  furious  waves.  Here  is  a  father  forgetting 
himself  for  saving  his  wife,  and  who  disappears  under  the  water  when  he  believes  to 
have  hold  of  her,  the  anchor  of  his  family  ;  there  is  a  mother  breathing  her  last  breath 
and  calling  the  names  of  her  children  ;  here  is  a  child,  weak,  being  without  any  support, 
who  is  crushed  by  wrecks  l>efore  being  in  possession  of  his  watery  gi'ave. 

Such  was,  however,  the  spectacle  to  be  seen  Weflnesday  last,  amongst  the  Islands 
of  Sorel.     In  some  hours  50  victims  were  violently  withdrawn  from  this  world  :  2000 

persons  could,  from  one  second  to  another,  have  the  same  fate. 

♦  ♦  ♦  ♦   .  ♦  ♦ 

Here  follows  an  account  of  the  lives  lost  and  damages  done  to  properties,  acconling 
to  **  la  Gazette  de  Sorel.'*     It  is  believed  50  lives  in  all  were  lost. 

ILE    DE   GRACE. 

Joseph  Lavall^e's  wife  and  one  child  ;  Louis  Cardin's  wife  and  three  children  ; 
Pierre  Ethier's  wife,  three  children  and  his  sister-in-law  ;  four  children  of  Pierre  Pelo- 
cjuin  ;  two  children  of  Ignace  Lavallee  ;  his  wife  has  been  rescued  in  a  dying  state.  One 
child  of  Paul  Cardin. 

With  the  exception  of  three,  all  the  houses  of  the  Island  have  been  thrown  down 
by  the  wind  and  the  waves,  and  most  of  the  cattle  perished  ;  also  nearly  the  whole  of 
the  grain,  etc.,  destroyed. 

ILE    AUX    OURS. 

Ignace  Bergeron,  Pierre  St-Martin,  Frs.  St  Martin,  Pierre  Bergeron  hihI  Pierre 
Plante  have  lost  their  houses,  bams,  grain,  cattle,  ttc.  It  is  suppose<l  that  Pierre 
Planle  is  drowned  because  he  has  not  l)een  seen  since. 

ILE    MADAME. 

Bruneau  Ethier,  Belonie  Cournoyer,  Joseph  Cardin  and  Athanase  Cardin  lost  their 
houses,  barns,  cattle  and  grain.  Bruneau  Ethier  has  1,000  bushels  of  oats  in  his  l>anis. 
The  other  inhabitants  of  these  islands  have  more  or  less  suffered  ;  no  details  are  vet  at 
hand. 

CIIENAL  DU   MOINE. 

» 

Seventy -one  houses,  barns,  ttc,  have  been  swept  by  the  gale.  A  large  uuiuIht  of 
cattle  have  perished  and  a  great  quantity  of  grain  and  furniture  has  been  destroyed, 
but  no  life  lost.  The  inhabitants  deserted  their  homes  at  the  beginning  of  the  stonn 
and  succeeded  in  reaching  the  woods  in  canoes. 

ILE   DU  PAS. 

Seventeen  buildings,  houses  and  barns,  are  said  to  have  been  carrie<i  away,  but  we 
do  not  know  if  this  is  the  correct  figure.  Two  scows  filletl  with  people  have  been  driven 
as  far  as  the  lake.  No  victuals  were  on  lioard.  But  we  have  no  i*eas4»n  of  drea<ling  that 
they  have  been  wrecked. 
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THE  STORM  OF  W  EDNESDAY. 

The  stomi  of  Wednesday  is  changed  into  a  veritable  disaster,  not  only  in  Montreal 
but  everywhere  over  the  country.  In  Montreal,  the  principal  accidents  are  the  follow- 
ing. Broken  trees  were  first  noticed  ;  one  of  them  is  lying  on  St.  Francois  Xavier 
Street,  opposite  the  store  of  Benning  and  Barsalou. 

A  great  number  of  trees  shared  the  same  fate  on  Sherbrooke  Street,  St.  Lawrence 
Street  and  Viger  Square  ;  the  quantity  of  trees  broken  on  the  mountain  is  incalculable. 

Fences  and  hedges  of  all  kinds  have  been  thrown  down  in  thousands  of  places.  In 
many  instances  cattle  took  to  their  heels.  On  Wellington  Street  especially,  opposite 
Mulligan's  Hotel,  a  fence  is  destroyed. 

More  than  one  street  lamp  was  put  into  pieces,  one  amongst  them,  at  the  comer  of 
Notre  Dame  and  St.  Sulpice  Streets.  Some  fifteen  to  twenty  houses  had  part  of  their 
tin  roof  torn  away. 

At  the  foot  of  the  current,  the  roof  of  a  shed,  full  of  grain,  has  been  carried  away. 
The  body  of  the  building,  the  property  of  Mr.  Lynch,  was  damaged  to  the  extent  of 
$300  as  per  estimation.  On  Fullum  street,  a  brick  house  and  a  shed,  property  of  one 
Louis  Gauthier,  have  been  upset  at  about  the  same  time. 

The  Molson  Distillery  has  l>een  strongly  shaken  ;  some  stone  from  the  upper  part 
having  fallen. 

A  portion  of  the  stables  belonging  to  Mr.  Morgan  came  down. 

The  conservatory  of  Viger  Garden,  according  to  one  of  our  confreres,  was  very  nearly 
being  blown  down  by  the  wind,  and  its  preservation  was  due  to  the  efforts  of  Mr. 
Valtiraet  and  his  men  who  succeeded  in  propping  it  up.  Some  of  its  panes  of  glass 
however,  were  broken,  and  the  side  most  exposed,  was  bent  and  distorted  so  much  that 
the  glazing  is  shaking,  all  the  putty  having  been  loosened.  At  different  times,  this  side 
of  the  conservatory  was  swinging  to  and  fro  5  or  6  inches  out  of  the  perpendicular. 

One  house  which  is  being  constructed  on  St.  Lawrence  Street,  property  of  Mr. 
Miron,  was  blown  down  while  four  men  were  at  work  on  it ;  one  of  them,  the  contractor, 
named  Vaillancourt,  received  such  wounds  as  to  have  to  be  taken  to  the  Hotel  Dieu. 
Fears  are  entertained  for  his  recovery. 

A  shed,  previously  occupied  by  Mr.  Taylor,  St.  Lawrence  Street,  fell  down,  burying 
two  men  who  were  not  hurt. 

At  the  comer  of  Lagauchetiere  and  Berry  Streets,  the  cut  granite  gable  of  a  house 
Ijelonging  to  Mr.  Betournay,  was  thrown  down,  and  one  block  of  stone  of  5  feet,  fell 
down  from  another  house  in  progress,  close  to  a  labourer  mixing  mortar. 

A  wooden  house,  at  Mile  End,  near  the  toll-gate,  was  totally  upset.  The  same  thing 
happened  to  another  house  on  St.  Dominique  Street,  the  property  of  Mr.  Paquette. 

On  the  street  going  to  the  burial  ground,  a  falling  brick  house  was  near  killing  a 
passer  by.  On  Common  Street  the  roof  of  the  store  of  Mr.  Grengan  came  down  and 
missed  two  soldiers. 

At  the  Gas  Works  a  large  building  has  fallen,  wounding  many  persons,  one  of  whom 
seriously.  At  Point  St.  Charles  the  action  of  the  wind  was  also  felt ;  some  of  the  freight 
sheds  lost  their  roofs.  On  St.  Catherine  Street  a  child  had  his  arm  broken  and  the  face 
deeply  cut  by  some  falling  boards  coming  from  the  lumber  pile  at  the  back  of  the  new 
school  for  the  Brothers,  which  the  Seminary  is  constructing  at  the  comer  of  St,  Cathar- 
ine, and  St.  Denis.     A  lady  was  also  wounded. 

On  Sherbrooke  Street  a  young  servant  girl  in  the  service  of  M.  Mcintosh,  was 
near  l>eing  struck  by  a  large  piece  of  iron  detached  from  the  house. 

The  slender  spire  of  the  steeple  of  the  English  Cathedral  was  subjected  to  oscilla- 
tions of  20  to  .30  degrees,  but  without  accident,  happily. 

The  "  Iron  Duke "  and  the  "  Fashion  "  were  driven  from  their  anchorage ;  the 
"  Iron  Duke,"  broken  in  many  places,  was  diverted  on  shoals,  it  is  related.  She  is  filled 
up  with  water,  and  the  **  Fashion  "  has  gone  to  her  rescue  with  a  steam  pump. 

Towards  two  o'clock  the  tow  boat  "  John  Brown "  steamed  down  in  the  midst 
of  the  Boucherville  Islands  to  tow  up  barges  that  wintered  there.  Her  captain, 
foreseeing  the  storm,  remained  there.     Shortly  after  the  barges  were  violently  thrown 
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upon  the  island,  and  the  tow  boat  had  to  get  them  away  the  next  day.  One  of  them, 
the  **  Derrick/*  sank.  The  ice  has  totally  disappeared  from  the  tops  of  wharves,  but  the 
water  seems  to  have  played  havoc  on  them,  for  pieces  of  flooring  are  seen  floating  at 
many  points  above  the  water  which  is  yet  over  them. 

The  gale  was  not  less  fatal  in  the  country,  as  shown  by  the  following  letter  : — 

Sherringtox,  12th  April,  1865. 

Mb.  Editor, — Our  poor  parish  has  just  been  cruelly  tried  by  Divine  Providence. 
The  humble  temple  the  generosity  of  our  people  had  raised  to  the  Lord  has  been  torn 
into  pieces  by  a  violent  gale. 

This  afternoon,  at  about  five  o^clock,  the  faithful  that  were  in  the  Church,  heard  a 
strange  noise.  Through  the  windows  they  could  see  the  roof  of  the  building  going  down 
piece  by  piece.  At  a  few  feet  further  were  lying  the  capping  and  the  bricks  of  the  chim- 
ney belonging  to  the  parsonage.  On  the  other  side  were  about  50  feet  of  the  wrecked 
roof  of  our  modest  temple  which  was  yet  unfinished.  Tlie  burial  ground  was  covered 
with  debris ;  many  precious  tombstones  were  crushed  down.  All  these  damages  re- 
sulted from  a  north-west  gale.  If  the  wind  was  now  turning  to  the  north -east 'we  have 
no  doubt  that  the  losses  would  be  far  greater.  The  remainder  of  the  roof  would  cer- 
tainly be  blown  off.  Then  all  would  be  over  for  our  ceiling,  already  broken  at  two 
places.  We  can  estimate  the  loss  at  $1 20.00.  This  sum  is  very  large  for  our  poor  pariah. 
We  hope  that  Pro\'idence  will  not  continue  this  trial  and  that  we  will  receive  grace.  It 
is  so  painful  to  see  the  fruit  of  many  years  savings  suddenly  destroyed.  But  against 
supreme  law  there  is  no  resistance.  H.  A.  P. 

The  wind  blew  down  one  of  the  steeples  of  the  church  at  Ste.  Th^rese,  which  fall- 
ing on  the  roof,  passed  through  it.  It  is  related  the  roof  of  the  church  at  Ste.  Athanase 
has  been  removed  ;  but  we  are  not  sure  of  the  fact. 

Portion  of  the  roof  of  the  church,  at  Ste.  Scholastique,  has  been  torn  ;  fears,  during 
a  certain  time,  were  entertained  that  the  steeple  would  fall ;  but  happily,  it  stands  on  a 
very  solid  framing.  One  piece  of  timber,  30  feet  long,  has  [yeen  torn  from  the  roof  and 
blown  in  the  air  with  an  incredible  rapidity. 

During  nearly  five  minutes  only  boards  and  shingles  were  to  be  seen  over  the  church. 
Many  sheds  have  been  blown  down.  The  walls  of  a  brick  house,  the  pniperty  of  Mr. 
Fortia,  N.  P.,  receded  many  inches. 

It  is  said,  that  in  the  parish,  no  less  than  forty  bams  have  been  damaged,  some 
nearly  completely  blown  down.  In  the  adjoining  localities  a  large  number  of  barns  and 
other  buildings  suffered  alike. 

The  Zion  Church,  Toronto,  and  the  Catholic  Church,  at  Cornwall,  lost  their 
steeples. 

At  St  Martin,  the  bridge  of  MM.  Delisle  «fe  Verret,  called  the  "  Bridge  of  la  Barre 
a  Plouffe"  lost  about  100  feet  of  its  covering.  Some  pieces  according  to  spectators, 
being  thrown  21  and  30  feet. 

In  most  of  the  country  places,  barns  or  houses  were  blown  to  pieces.  At  Pointe 
aux-Trenibles,  no  less  than  six  barns  were  completely  broken  down  and  many  others 
damaged.     At  Longue-Pointe,  two  barns  fell  down,  along  the  coast. 

At  Repentigny  many  houses  Uxst  their  roofs.  Mr.  Cushing  had  just  |)aid  80  to  100 
men  for  rescuing  his  lumber  which  the  ice  had  carried  amongst  the  islands,  when  the 
wind  forced  it  again  in  the  river.  One  house,  owne<l  by  Beauchanip,  has  Ijeen 
crushed. 

At  V^erch^res  al>out  10  barns  are  down  and  five  in  Tie  Bouchard. 

The  wind  and  the  water,  on  the  north  side  of  the  river,  have  hml  such  action  on  it** 
hanks  that  they  are  eaten  away  some  20  to  »30  feet  at  many  places.  The  oldest  farmnrs 
say  there  never  was  such  a  gale. 

At  Lanoraie,  the  shed  of  Mr.  Champagne  is  down.  The  house  of  M.  Latour  is  m* 
roach  undermined  that  it  may  fall  at  any  monient. 

It  is  feared  that  l)etween  Berthier  and  Maskinonge  great  disasters  have  tiken  place. 
In  the  village  of  Berthier  mention  is  made  of  only  two  or  three  buildings  Wing  carrietl 
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away.     In  the  "  Petit "  as  well  as  in  the  "  Grand  Nord  "  all  the  houses  are  said  to  have 
been  carried  away. 

At  Sorel,  anchored  vessels  were  sent  adrift ;  a  shed  was  upset  in  the  dock-yard  of 
MM.  McCarthy  ;  timber  belonging  to  these  gentlemen  and  others  floated  out  into  the 
St.  Lawrence  ;  the  vessels  of  the  Richelieu  Company  had  great  difficulties  in  keeping 
anchored  in  the  harbour.  Two  or  three  large  barges  laden  with  wood  were  seen  on  the 
river  resisting  with  difficulty  to  the  wind. 

A  schooner  which  had  wintered  next  to  He  Bouchard,  had  been  loaded  with  firewood 
at  Lavaltrie,  and  was  sailing  towards  Montreal  when  she  met  the  first  touch  of  the  gale 
at  Repentigny ;  she  anchored,  but  soon  after  her  chain  broke  when  she  drifted  down 
with  great  rapidity.  Probably  she  came  to  a  stand  still  only  on  arriWng  at  the  Berthier 
Islands. 

We  read  in  the  "  Courrier  de  St.  Hyacinthe  "  :  Since  Wednesday,  the  wind  blows 
with  an  extraordinary  violence.  Many  disasters  are  mentioned  as  having  taken  place 
during  the  day  and  night  of  Wednesday.  A  great  number  of  trees  were  blown  down 
in  the  adjoining  bushes  ,  the  hand  ball  building  at  the  college  and  many  fences  were 
demolished.     The  wind  was  so  violent  that  poles  of  fences  were  thrown  in  the  air. 

FLOOD    AND   NAVIGATION.  ^ 

Friday  morning  there  was  no  more  ice  on  the  wharves,  but  a  certain  quantity 
remained  on  the  revetment  wall. 

Water  and  ice,  this  year,  caused  incalculable  damages.  A  man  named  Perrault 
was  drowned  at  St.  Sulpice.  The  bank  of  the  river  at  this  place  is  very  steep  and  the 
water  rose  extraordinarily  high,  having  reached  a  height  of  8  to  10  ft.  on  the  shore. 
The  unfortunate  Perrault,  last  Sunday — Palm  Sunday — went  for  a  pail  of  water  ;  the 
bank  settled  under  his  weight  and  he  was  precipitated  in  the  river.  Efforts  were  made 
to  rescue  him  by  means  of  a  seine,  but  vainly ;  the  harpoon  was  unsuceessf ully  used ;  he 
had  been  buried  under  the  fallen  debris. 

A  letter  from  Sorel,  dated  11th  April,  says : — 

Water  rose  again  2  inches  since  last  night.  From  all  parts  we  hear  but  narratives 
of  accidents  and  distress  reigns  everywhere.  Yesterday  a  collection  was  taken  for  the 
relief  of  the  poor  in  Berthier.  The  wealthiest  had  had  no  bread  since  a  week.  This 
morning,  the  principal 'citizens  of  Sorel  took  300  loaves,  some  pork,  &c.,  to  Berthier; 
they  crossed  the  river  on  the  steamboat  "  Riviere  du  Loup  ;"  this  was  the  trial  trip  of 
the  new  boat  which  will  be  used  for  the  transport  of  travellers  from  the  port  of  Riviere 
du  Loup  up  to  the  mouth  of  the  lake  where  the  "  Columbia  "  calls. 

An  idea  can  be  formed  of  the  elevation  of  the  water  when  it  will  be  known  that 
entrance  wa-j  effected  in  the  Berthier  church,  by  means  of  a  canoe.  There  is  no  use  of 
telling  that  all  stores  were  closed  and  the  inhabitants  are  in  the  greatest  consternation. 

The  same  persons  went  with  the  same  steamer  to  the  relief  of  the  poor  flooded 
people  of  the  Chenal  du  Moine.  Many  houses  have  been  carried  away  by  water ;  others 
have  been  removed  by  the  stream. 

Well  merited  thanks  are  due  to  the  Richelieu  Company  for  their  eagerness  to  put » 
vessel  at  the  disposal  of  charitable  people  from  Sorel  in  order  to  relieve  the  sufferers. 

From  Ste.  Anne  de  la  Perade,  a  letter  dated  10th  says : — 

"  Thanks  to  the  piers  built  in  the  river  to  favor  the  formation  of  an  ice  bridge 
opposite  Quebec,  for  the  greatest  accommodation  o£  that  city's  people  and  farmers 
around  Quebec,  we  are  favoured  with  a  flood  such  as  we  have  never  had  according  to  the 
memory  of  our  oldest  inhabitants. 

We  are  literally  floating.  Half  of  the  population  lives  in  the  attics  of  their  houses  ; 
the  other  half  have  deserted  their  places  which  threaten  to  fall  down.  Cattle  have  been 
placed  in  the  lofts  of  stables ;  some  have  been  located  on  high  grounds,  exposed  to  all 
inclemencies  ;  some  even  were  drowned. 
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Many  buildings,  such  as  bams,  stables,  sheds,  disc.,  are  floating  in  the  fields.  The 
magnificent  bridge  of  Ste.  Anne,  runs  great  risks  of  being  broken  ;  the  bridge  at 
Batiscan  has  been  totally  removed  by  the  ice.  These  two  bridges,  the  shortest  having 
not  le6s  than  1,500  ft.  in  length,  are  almost  indispensible  and  their  loss  would  be  an 
immense  calamity  for  the  public. 

Happilly,  no  human  lives  lost  are  to  be  recorded,  but  God  only  knows  how  we  will 
get  out  of  this  ordeal.  And  to  say  that  these  disasters  will  be  yearly  repeated  as  long 
as  the  piers  will  be  useful  to  the  formation  of  an  early  ice  bridge  opposite  Quel>ec. 

Finally,  a  letter  from  Three  Rivers  announces  that  the  ice  of  the  lake  has 
shoved  during  the  storm  of  Wednesday.  We  could  not  receive  details  before  this  hour 
on  account  of  the  telegraph  wires  being  broken  everywhere. 

"Three  Rivers,  12th  April,  1865. 

**  It  is  2  o'clock,  p.m. ;  the  ice  has  been  floating  down  in  varying  quantities  since 
yesterday.  At  this  hour,  it  passes  abundantly.  Yesterday  afternoon  the  ice  broke  into 
the  front  of  the  oflice  of  the  Richelieu  Company  and  into  the  shed  on  Molson's  wharf. 
The  small  shed  on  Turcotte's  wharf  was  also  crushed  and  part  of  it,  as  well  as  its  roof, 
were  carried  aWay. 

**  The  Messrs.  Ward  <fe  Baptist  have  lost  a  gi'eat  quantity  of  logs  during  the  night, 
the  booms  having  broken.'* 

"  Three  Rivers,  13th  April,  1865. 

Ice  moved  down  all  day,  specially  during  the  whole  afternoon,  under  the  action  of 
a  strong  south-west  wind.  In  the  city,  on  the  west  side,  many  houses  have  been  pulled 
down.  Happily  they  had  been  deserted  some  days  before,  by  their  owners  and  tenatits. 
The  telegraph  wire  has  not  yet  been  repaired.  I  think  the  whole  ice  has  passed.  The 
city  is  in  a  total  distress  ;  everything  is  upside  down.  On  each  side  of  the  river  a  great 
number  of  houses  were  demolished. 

During  the  gale,  a  respectable  inhabitant  of  our  hardieue  accompanied  by  his  two 
sons  ventured  to  go  to  his  barns  for  looking  after  his  cattle.  Their  small  scow  upset  and 
they  were  thrown  in  the  water.  The  father  and  the  youngest  son  were  drowned.  The 
other  son  escaped  a  watery  grave  with  great  difficulty.  It  may  not  be  the  only  acci- 
dent to  record. 

Three  Rivers,  13th  April,  1865. 

2  p.m. — The  ice  of  the  lake  moved  down  yesterday.  Water  was  very  high  and  the 
wind  very  strong.  Happily  we  had  rain  this  morning ;  it  broke  the  ice.  Never- 
theless the  sho^4ng  caused  great  damage.  Nothing  was  so  sinister  as  the  appearance 
of  wrecks  carried  by  the  ice ;  there  were  parts  of  houses,  fences,  bams,  uprooted  trees, 
Ac.  The  Farmers  Hotel  was  very  near  being  cut  down.  Seymour's  house  on  Notre 
Dame  Street  was  struck  and  demolished  ;  the  furniture,  <Src.,  are  lost.  In  the  hardieue, 
Mr.  Francis  Dufresne  and  one  of  his  sons  were  drowned  yesterday  afternoon,  while 
trying  to  save  some  goods  off  their  farm.  It  is  related  that  another  young  man  was 
also  drowned. 

At  Ste.  Anne,  according  to  rumour,  many  houses  are  damaged,  cattle  are  lost,  kc. 
On  the  south,  the  cars  cannot  circulate  ;  the  ice  lying  on  the  track  near  Godfroy  river. 

The  Montreal  and  Quebec  mails  have  not  yet  arrived  ;  they  are  36  hours  late.  Four 
houses,  on  the  south,  are  being  carried  away  towards  the  gulf. 

It  is  said  the  house  of  Hon.  M.  Malhiot  at  Pointe  du  Lac,  was  crushed  down. 
Telegraph  wires  are  broken.  Fences,  it  is  related,  have  all  disappeared,  both  on  the 
north  and  south  shores,  for  a  space  of  10  leagues. 

Water  lowered  30  inches,  but  it  is  yet  very  high.  The  steamboat  **  Ste- Anne  " 
left  this  morning  for  Sorel. 
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Table  op  Flood  Levels. 

The  following  table  shows  the  gradual  rise  of  the  water  during  the  flood  at  Montr 
reaL     The  figures  represent  the  number  of  feet  above  the  ordinary  level  of  the  rivw : 


Jacques  Cartier  Square. 
Foot  of  Montcalm  St. . . 

do     Voltigeur  St..   . 

do      Monarque  St.   . 

do     Colborue  St 


Hour. 

Feet    1 

1 

1 

Hour. 

1 

Fert. 

Jacques  Cartier  Square 

do                   

9.00  a.m. 
9.06  a.m. 
a00p.m. 
4.45  p.m. 
4.50  p.m. 

1 

19  13 
19-83 
20-57 

20  81 

21  23 

JacqueB  Cartier  Square. 

do               

4-55p.m.  1 
4.55  p.m. 
a45p.m.  1 
4.10  p.m. 
4.40  p.m.  i 

20  34 
90  24 

do                   

do                   

Longueuil  Croenng 

do              

15  8S 
1574 

do                   

do              

16  15 

Hour. 


3.00  p.m. 
3.20  p.m. 
3.25  p.m. 
4.05  p.m. 
3.00  p.m. 


Eleva- 
tion. 


20  57 
19  41 
18-86 
18  49 
19-50 


Foot  of  Colbome  St 

Long^eui)  Crossing 

Military  Wharf,  Hochelaga.. . . 
Ruisseau  Migeon 


Hour. 


a35p.m 
3.45  p.m. 
Sw57  p.m. 
4.04  p.m. 


Ekva- 
tioii. 


1696 
15  83 
13  53 
13® 


Comparison  of  the  levels  of  the  water,  in  1861  and  1865. 


1861. 


18«>5. 


1861.      ,   1>«5. 


St.  Pet«r  River   .. 
Above  Victoria  Bridg**. . . 
Helow  do 

Cirant&  Ha)l  Milk 

Jacquej*  Cat  tier  Square  . . 


Feet. 

2500 
24  00 
23  48 
23  42 

22  80 


F^eet. 


22  76 
21  23 


Loii^ieuil  Crossing. , 

Hochelafta  Wharf 

Ruis8eau  Migeon I 

do  ( M  igeon  and  Sau  vageau ) ; 


Feet. 


r**t. 


20  49  ;  16  12 

19  93  I  13  .tS 

15  85  '  13  CC 

15-85  1S» 


'  LA  MINER VE,"  MONTREAL,  17th  APRIL,  1865. 

THE  FLOODED  PEOPLE — HELP   FROM  THE  GOVERNMENT. 


Quebec,  loth  April. 

The  City  of  Quebec  has  learned  with  a  deep  regret  of  the  misfortunes  caused  by  the 
tlotxl.  The  Government  will  not  be  idle  and  as  soon  as  it  is  provided  with  sure  data 
concerning  the  loss  suffered  it  will  help  the  sufferers. 

The  steam boiit  '*  Arctic  "  l>egan  this  morning  its  trips  between  Quebec  and  Levis. 

Quebec,  15th  April. 

Two  miles  only  of  the  ice  have  gone  :  the  ice  is  still  solid  at  Cap  Rouge.  I  believe 
it  will  resist  till  the  next  spring  tide  which  will  be  only  in  12  days  from  now. 

Three  Rivers,  15th  April. 

Water  decreased  G  feet.  Sixty  buildings  are  said  to  have  been  carried  away  at 
Yamachiche. 
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XEW  LOSSES. 

TiiKEE  Rivers,  15th  April,  1865. 

Suiferings  are  great  in  this  city.  Mr.  Frederic  Dufresne  and  his  son,  aged  18,  were 
drowned  on  Wednesday.  It  is  said  Mrs,  Gingras,  of  B^cancour,  and  her  family  composed 
of  six  children,  have  been  buried  under  the  wreck  ^of  their  house.  Numerous  accidents 
are  related  as  having  taken  place  at  Becancour,  Gentilly,  Berthier,  Yamachiche  and 
Pointe  du  Lac.  In  the  low  part  of  the  city,  16  to  18  houses  have  been  damaged. 
Furniture  has  been  broken. 

The  lumber  merchants  who  had  logs  in  the  8t.  Maurice  Channel  have  greatly  suffered. 
A  woman  and  six  children  have  been  rescued  from  a  drifting  raft  on  the  river.  They 
had  run  two  leagues. 

OTHER  DETAILS  ON  THE  FLOOD      HUMAN  LIVES   LOST — ABOUT  THREE  THOUSAND  CATTLE 

PERISHED. 

Three  Rivers,  15th  April,  1865. 

The  operator  at  Berthier  telegraphed  to  Three  Rivers,  on  the  14th  : 

T  have  not  been  able  to  work  since  the  6th.  Water  rose  to  the  top  of  my  table. 
Yesterday  it  began  to  recede. 

Nothing  is  heard  but  news  of  people  being  drowned,  and  houses  and  bams  carried 
away. 

At  Chenal  du  Moine,  three  miles  east  of  Sorel,  200  persons  were  rescued  by  the 
Richelieu  Company. 

At  rile  de  Grace,  twenty  persons  were  dn)wned. 

At  rile  du  Pafls,  seventeen  persons  were  drowned. 

At  Grand  Nord,  six  miles  eastward,  nine  houses  only  are  standing.  Hundreds  of 
l^ms  have  been  removed.  No  life  lost.  Immense  number  of  cattle  drowned.  Many 
houses,  in  the  village,  blown  down  by  the  wind.  All  have  suffered  some  kind  of  loss. 
A  large  quantity  of  grain  was  lost. 

Everywhere  we  hear  **  This  one  is  dead  ;  that  one  is  dying.'' 

Sixty  buildings  carried  away  at  Yamachiche. 

Three  Rivers,  15,  6  p.m. 

Water  continues  to  fall. 

I  learn  that  Yamachiche  is  cruelly  trie<l.  Sixty  buildings  having  been  thrown 
down. 

The  M.  M.  Proulx,  of  Nicolet  suffered  greatly.  Captain  Duval,  of  Port  St.  Francois, 
suffered  losses  estimated  at  from  .?.*5,000  to  J?4,000. 

The  house  of  M.  Malhiot,  at  Pointe  du  Lac,  has  not  been  damaged. 

At  Three  Rivers,  six  drowned  women  and  children  were  found. 

Atwthpr  D**s)mtch. 

Berthier,  15th  April,  p.  m. 
( Via  Three  Rivers.) 

Water  continues  to  go  down  ;  immense  damages  have  been  caused  during  these 
last  three  days  ;  houses  broken  up,  bams  carried  away,  kc.  Over  60  people  are  sup- 
posed to  have  been  drowned. 

At  rile  a  I'Aigle,  two  families  compoHeti  of  17  pei*sons,  were  drowned. 

The  loss  of  cattle  is  estimated  at  about  3,000  head. 

PUHLIC    MEETINCi. 

As  will  be  seen  by  the  Prot^laniation  of  His  Honour  the  Mayor,  a  great  meeting 
irf  the  citizens  of  Montreal  will  be  held  this  afternoon  at  3  o'cl<K*k,  for  th**  adoption  c)f 
the  best  means  to  come  to  the  assistance  of  the  inundat<Hl  people.  This  demonstration, 
due  to  the  initiative  of  Mr.  Justice  Coursol,  MM,  Lainere,  McNaughton  and  s<»uie 
other  citizens,  will  certainly  attain  the  end  for  which  it  was  calle<L 
8*— 25 
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We  learned  with  pleasure  Saturday  ni^ht,  that  Hon.  Justice  Loranger,  who  wa« 
one  of  the  first  to  render  assistance  to  the  flooded  people  of  the  Islands  and  of  the 
Chenal  du  Moine,  will  perhaps  arrive  here  in  time,  to-day,  to  attend  the  meeting. 

There  is  no  use  inviting  Montrealers  to  be  present  at  such  a  meeting ;  their  well- 
known  charity  could  not  be  deficient  on  such  a  sorrowful  occasion. 

"L'Etoile,"  which  left  only  yesterday  morning,  Sunday,  had  on  board  provisions 
that  some  charitable  persons  were  already  sending  to  the  scene  of  the  disasters. 

We  learn  that  M.  Perreault,  member  for  Richelieu,  has  taken  an  active  part  in  all 
the  measures  taken  in  the  interests  of  his  constituents  ;  he  himself  opened  a  subscription 
list  and  has  succeeded,  it  is  said,  in  collecting  a  large  amount. 

THE    FLOOD    AT   SOREL. 

We  have  learned  with  much  pleasure  from  Mr.  Sincennes,  that  before  his  departure 
from  Sorel,  a  Committee  had  been  appointed  to  ascertain  as  exactly  as  possible  the 
extent  of  the  damagt?s  resulting  from  the  flood  in  order  to  relieve  each  one  according  to 
his  loss.  We  must  call  the  public  attention  to  the  fact  that  last  Friday  Mr.  Sincennes 
has  placed  ''  TEtoile  ^'  at  the  disposition  of  the  destitute  inundated  people  and  that  he 
has  come  to  Montreal  for  calling  on  public  charity. 


"LA  MINERVE,"  MO^^TREAL,   18th  APRIL,  1865. 

Quebec,  17th  April. 

On  Saturday  and  Sunday  some  4  inches  of  snow  covered  the  ground  The  ice 
bridge  from  the  Harbour  to  the  Chaudiere  and  the  St.  Charles  has  moved  away  during 
the  flood.  This  flood  has  considerably  damaged  the  telegraph  posts  on  the  north  shore 
All  the  houses,  for  a  length  of  6  miles,  near  Maskinonge,  have  been  carried  away.  A 
schooner  left  for  Bic  to-day.  The  calling  of  a  public  meeting  for  the  relief  of  the 
sufferers  is  talked  of. 

Wrecks  of  H(nises  Carried  on  the  Shoving  Ice, 

Thursday  or  Friday,  a  wardrobe  or  commode^  and  a  trunk  filled  with  clothes  of 
some  value  were  found  in  the  lower  part  of  the  parish  of  Contrecoeur  ;  besides  some 
nice  dresses,  they  contained  nine  or  ten  dollars  in  sflver,  a  gold  chain  and  some  rings. 

Public  Meeting  in  Favaur  of  Sufferers. 

The  public  meeting  called  by  His  Honour  the  Mayor  for  the  adoption  of  proper 
measures  for  the  relief  of  those  who  suff*ered  by  the  flood,  at  Berthier  and  Sorel,  took 
place  yesterday  at  3  p.m.  :  it  was  numerous  and  composed  of  citizens  of  standing,  such 
as  the  Hon.  MM.  Quesnel,  McGee,  Chauveau,  Ryan,  DeBeaujeu,  the  Hon.  Justices 
Loranger  and  Coursol,  M.  Redpath,  president  of  the  Board  of  Trade,  M.  C.  S.  Cherrier, 
M.  Sincennes,  president  Richelieu  Company,  M.  Lamere,  general  agent  of  same  Company, 
M.  Perreault,  M.P.P.  for  Richelieu,  and  matiy  other  notables  of  Montreal. 

His  Honour  the  Mayor  was  requested  to  preside  at  the  meeting  and  M.  M.  L.  N. 
Duvemay  and  Stevenson  asked  to  act  as  secretaries. 

His  Honour  having  read  the  petition  which  he  had  received  and  the  answer  he  had 
given  to  same,  explained  in  a  few  words  the  object  of  the  meeting,  which  was  to  render 
assistance  to  the  people  who  suffered  losses  by  the  flood.  Hon.  M.  Quesnel  then 
spoke  on  the  gravity  and  importance  of  the  disaster  and  of  the  urgency  of  adopting 
remedial  measures  ;  he  proposed  the  follovnng  resolution,  seconded  by  Hon.  T.  D'Arcy 
McGee : — 

**  That  this  meeting  regretting  the  calamity  which  has  caused  the  death  of  so  many 
persons  and  the  loss  of  so  much  property  belonging  to  inhabitants  residing  in  the  neigh- 
bourhood of  Sorel  and  at  Berthier,  and  sympathizing  with  the  sufferers  of  such  calamity, 
desire  to  adopt  without  delay,  measures  to  relieve  all  those  that  require  help,  by  means 
of  voluntary  contribution." 
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Hon.  M.  McGee,  having  seconded  the  motion,  called  to  remembrance  the  fact  that 
MoBtreal  bad  also  suffered  damages  by  the  flood,  and  that  the  inhabitants,  better  than 
others,  could  form  an  idea  of  the  calamity  which  had  brought  mourning  and  desolation 
t4>  such  a  large  portion  of  the  population  of  Richelieu  District.  He  eloquently  painted 
tMirrows  of  those  families  so  cruelly  afflicted  who,  in  the  space  of  a  few  hours,  have  lost 
not  only  their  wealth,  their  homes,  but  also  one  or  more  members  of  their  household. 
He  concluded  by  a  warm  appeal  to  the  charity  of  all  those  present,  and  suggested  that  a 
subscription  list  be  opened  at  once  and  that  every  one  be  called  to  contribute  his  share 
to  the  relief  of  those  victims. 

Hon.  Justice  Loranger  being  called  to  speak,  said  that  he  remembered  having 
rtH-eived  the  same  request  from  Montreal,  in  many  circumstances,  and  that  his  contri- 
bution had  always  been  ready,  but  that,  under  the  present  circumstances,  he  had  particu- 
lar motives  in  addressing  the  meeting.  The  narrative  of  the  flood  and  its  ravages  are 
t«>  \ye  found  on  papers  and  in  the  mouth  of  everybody,  he  said  ;  no  one  has  not  been  moved 
by  the  recital  of  such  terrible  disasters.  A  committee  had  been  appointed  at  once  at 
Sorel,  to  render  to  these  poor  victims,  whose  losses  are  deplored  by  every  one,  the  help 
rtHjuired.  It  has  been  ascertained  that  500  persons  are  to-day  totally  ruined  and  have 
no  hope  of  assistance  other  than  that  from  the  charity  of  the  public. 

The  Hon.  Justice  then  began  a  recital  of  this  horrible  disaster ;  he  had  seen  all  the 
facts  he  was  to  mention,  or  he  had  heard  them  related  by  the  actors  themselves  or  by 
those  that  took  part  in  them, 

For  a  considerable  time  back  the  rLse  of  water  excited  fears  of  mishap  ;  never  had 
the  river  been  so  high.  Suddenly  a  report  reached  Sorel  that  all  the  neighbouring  islands 
were  under  water  and  the  Sorel  people  went  to  those  islands  to  assist  those  exposed  to 
all  the  horrors  of  famine.  No  presumption  could  be  had  of  what  the  disaster  was  to  be. 
All  was  covered  by  water.  Everywhere  was  water,  10  or  1 1  feet  high,  around  buildings 
whose  first  floors  were  flooded.  Cattle  had  been  transferred  to  the  upper  floors  of  bams 
and  stables. 

Nevertheless,  every  one  was  confident  and  believed  all  danger  over  the  moment  the 
ice  had  disappeared.  They  were  looking  only  for  bread,  and  when  they  had  received 
£<*me,  these  poor  people  believed  they  had  nothing  else  to  wish  for. 


"LA  MINERVE,  "  MONTREAL,  20th  APRIL,  1865. 

FLOOD — 200  HOUSES  PULLED  DOWN  AT  BECANCOUR^LIFE  LOST. 

Last  Wednesday  while  the  gale  was  raging  through  the  islands  opposite  Sorel  and 
making  so  many  victims,  the  inhabitants  of  Becancour  were  also  experiencing  a  terrible 
triaL  Suddenly,  at  about  3  p.m.,  the  river  overflowed  its  banks  and  the  water  spread 
aU  over  the  country.  The  road  along  the  river  was  under  a  depth  of  water,  of  1 2  to  1 5  feet. 
The  inhabitants  surprised  in  their  houses  had  hardly  time  to  fly  to  upper  floors.  The  ice 
poshed  by  a  strong  wind,  crushed  every  thing  it  met.  More  than  200  buildings,  bams 
and  houses,  have  been  carried  away.  Happily  that  men  succeeded  in  rescuing  people 
living  in  the  most  exposed  places  and  bringing  them  by  canoes  to  high  places  inland  ; 
had  they  not  succeeded  we  would  have  many  more  deaths  to  record. 

Nevertheless,  a  young  child  called  Serene  has  been  buried  in  the  waves  while  his 
older  brother  escaped  by  jumping  on  a  cake  of  ice  whence  he  was  rescued.  A  man  named 
Dubois  was  at  work  in  his  barn,  at  the  beginning  of  the  ice  shove,  but  the  water  rose  so 
rapidly  that  he  had  to  escape  by  a  hole  made  in  the  roof  and  was  received  by  four  men 
paddling  a  canoe.  Hardly  was  he  in  the  canoe  that  an  enormous  piece  of  ice  struck  the 
ham  and  crushed  it  down. 

A  lady  called  Gingras  embarked  in  a  canoe  with  her  seven  children,   the  eldest  of 

wbon  was  only  15  years  of  age.     The  canoe  had  drifted  for  two  leagues  amidst  lumps 

of  ioe  and  wrecks  of  all  kinds,  when  it  struck  against  an  obstruction  at  the  bottom  of 

the  river  ;  the  shock  being  so  violent  as  to  throw  Mrs.  Gingras  in  the  water.     She  was 
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near  disappearing  when  her  daughter  caught  hold  of  her  hair  and  succeeded  in  bringing 
her  in  the  canoe  which  was  kept  in  equilibrum  by  the  other  children.  Men  came  to 
their  rescue  and  saved  them  from  a  sure  death. 

The  water  and  the  ice  have  caused  great  damage.  The  houses  and  other  buildings 
which  resisted  to  the  shove  are  greatly  damaged.  The  losses  to  the  inhabitants  are  iin 
mense.  Two  sheds  belonging  to  one  Mrs.  Beauchamp  have  been  carried  away  with 
hardware,  groceries,  and  200  cords  of  firewood.  Water  rose  4  feet  inside  of  her  pri- 
vate house  and  to  a  height  of  6  feet  in  her  store.  Her  furniture  is  no  more  good  and 
her  groceries  having  remained  for  a  long  time  in  the  water  are  nearly  all  usele^. 

A  letter  from  Maskinong^,  says  : 

"  During  the  debacle  of  the  ice  on  the  lake,  Wednesday  last,  12th  instant,  the  wat^r 
of  the  river  Maskinong^  driven  by  a  strong  south-west  wind  invaded  the  fields,  houses  ami 
other  buildings.  Many  houses  were  destroyed  and  other  buildings  more  or  less  damaged. 
Happily  no  life  was  lost.  The  losses  of  hay  and  other  fodders  were  heavy.  A  good 
number  of  cattle,  horses,  beefs,  cows  and  sheep  have  been  drowned  and  carried  away," 


"  LA  MINERVE, '  MONTREAL,  21st  APRIL,  1865. 

FLOOD    AND    DISASTER. 

The  "  Messager  de  Joliette  "  says  : 

"  At  Lanoraie,  the  gale  has  made  terrible  ravages,  although  no  loss  of  life  is  to  be 
recorded.  Eight  houses  owned  by  Messrs.  Laliberte,  Ducharme,  Champagne,  Caroru 
Pag^,  and  by  a  widow,  Mrs.  Caisse,  and  a  blacksmith  shop  belonging  to  Mr.  Didace 
Lipp^  have  been  carried  away  by  the  waves.  A  shed  of  Mr.  Louis  Champagne's  is  als«) 
down.  It  is  affirmed  that  this  gentleman  will  be  forced  to  take  down  his  house  to  ^^ 
build  it  elsewhere.  Circulation  on  foot  is  no  longer  possible  in  front  of  the  house  ouiied 
by  Notary  Latour,  and  the  ground  under  the  south-west  comer  of  the  same  house  i? 
undermined  for  at  least  10  feet  in  depth.  At  many  places,  over  a  distance  of  6  or  ^ 
miles,  the  road  next  the  river  has  been  worn  away  over  its  whole  breadth.  The  house 
mentioned  as  the  one  of  Mr.  Champagne  is  not  his  residence  next  the  railway  station.^ 

"  L'Ere  Nouvelle  "  of  Three  Rivers,  says  : 

"  When  the  gale  was  raging  most  violently,  the  waves  dashed  with  fury  against 
the  buildings,  and  in  less  than  one  hour  the  vast  sea  was  covered  with  wrecked  houses, 
barns,  sheds  and  furniture  passing  between  cakes  of  ice,  to  the  great  despair  of 
their  owners,  some  of  whom  risked  their  lives  in  endeavouring  to  save  these  article^. 
Nevertheless  notwithstanding  the  formidable  appearance  of  the  storm  which  seemed  t«t 
destroy  all  the  portions  of  the  town  under  water,  there  were  only  some  ten  houses  ami 
some  bams  thrown  down  and  carried  away." 


*^LA  MINERVE,"  MONTREAL,  Uth  APRIL,  1873. 

THE  ICE  BREAKING  UP. 

The  ice  bridge  opposite  the  city,  moved  somewhat  during  the  night  of  Saturday  t^' 
Sunday.  We  believe  this  first  move  of  the  ice  is  due  to  the  actual  breaking  of  the 
ice  in  Lake  St.  Louis. 

The  winter  road  to  St.  Lambert,  has  moved  to  below  Bonsecours  market.  The 
frequent  rains  we  have  had  lately  contributed  greatly  to  the  shove. 

News  from  Sorel,  says  the  ice  is  shoving  greatly  at  that  place.  In  every  part  of  the 
country  the  moving  ice  causes  disasters.  Since  15  years,  the  level  of  rivulets  has  never 
been  so  high  and  nevertheless  the  water  continues  to  rise.  The  ice  has  piled  up  (^posite 
Laprairie  V^illage  and  we  learn  that  pieces  of  ice  are  piled  near  the  La  Saline  Hotel. 

As  it  will  be  seen  by  our  despatches  contained  in  other  columns,  the  damageb 
done  by  the  flood  are  great  at  Terrebonne  and  Sault  au  R^ollet. 
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At  every  hour,  at  every  instant,  the  progress  of  the  shove  is  watched.  The  water 
4»ntinues  to  rise  and  last  night  it  stood  nearly  2  ft.  high  in  most  of  the  cellars  of  the 
.-tores  of  St.  Paul  Street,  between  McGill  and  St.  Peter  Streets.  Some  cellars  on  Com- 
lainsioners  Street  are  also  flooded.  At  many  places  the  ice  has  moved  on  top  of  the 
n»vetment  wall  on  Commissioners  Street,  and  nevertheless  it  is  only  the  beginning. 

If  we  go  through  Point  St.  Charles,  we  notice  that  the  inhabitants  are  very  uneasy 
iUid  do  not  know  what  will  be  the  end  of  what  is  called  the  *'dSdcle.''  The  water 
in  certain  parts  of  that  suburb,  especially  on  the  south  side  of  Wellington  Street,  is  4  to 
-■>  ft.  high. 

Above  Victoria  Bridge,  the  ice  pilint^s  reach  25  ft.  in  height.  The  ice  packs  are 
'-•*t»n  all  around  Ste.  Helene  Island  and  some  of  the  pine  ti-ees  which  are  its  ornaments, 
in  Hummer,  have  lyeen  crushed.     Old  inhabitants  say  they  never  saw  the  like. 

At  Longueuil,  fears  are  entertained  the  same  as  on  this  side  :  people  are  preparing 
for  the  flootl.  Two  men  yesterday  crossed  the  bridge  to  St.  Lambert,  but  it  is  said  they 
liave  incurred  great  risks  and  that  they  would  not  repeat  the  same  imprudent  act. 


-LA   MINERVE,"  MONTREAL  IHtii  APRIL,  1873. 

The  ice  bridge  has  shoved  down  a  little  during  the  night  of  Wednesday  to  Thurs- 
day, especially  on  the  St.  Lambert  side  ;  on  the  south  side  of  Ste.  Helene  Island,  the  ice 
has  piled  at  several  places,  to  a  height  of  50  ft.,  forming  mountains. 

Many  guns  mounted  on  their  carriages  and  used  for  firing  practice  have  been  pulled 
down. 

Water  rose  rapidly  since  10  o'clock  the  night  liefore  last.  Yestenlay  morning, 
C4>inmis8ioners  Street  was  flooded,  p»artly,  between  St.  Jean  Baptiste  Street  and  Bonse- 
(^>urs  market. 

The  warehouse  "  Ottawa  and  Rideau  "  and  the  coal  yard  of  the  Intercolonial,  on 
MiHjill  Street  are  flooded,  as  well  as  St.  Paul  Street  at  the  corner  of  St.  Peters  Street,  and 
a  great  porti<m  of  Pointe  St.  Charles  including  the  plot  of  land  known  as  "  St.  Patricks 
Fields.*'  Cellars  in  GriflSntown  are  flooded  ;  last  night  Chal)oillez  Square  appeared  like 
a  small  lake.     Portion  of  St.  David  Street  nas  been  changed  into  a  rivulet. 

At  Point  St.  Charles  many  inhabitants  use  canoes  for  going  out  of  their  houses. 

Lands  situated  on  the  Lachine  road  are  covered  by  3  to  4  feet  of  water.  The 
ffniund  floor  of  St,  Anne's  Market  is  full  of  water.  The  winter  n»ad  to  Longueuil  is 
t4itally  broken  up  and  enormous  pieces  of  ice  have  got  stuck  fast  near  the  cotton  factory, 
i%t  Hochelaga. 

At  four  yesterday  morning  the  steamer  "  Richelieu,"  of  the  Richelieu  Ct>mpany, 
It'ft  Sorel  for  St.  Hilaire.     The  passengers  arrived  here  by  the  noon  train. 


"LA  MINERVE,"  MONTREAL,  19tii  APRIL,  1873. 

The  water  which  is  now  at  the  level  of  top  of  the  revetment  wall,  seems  to  be 
.-stationary.  Since  4  p.m.  yesterday.  Commissioners  Street  is  dry,  though  some  {xxjIs  of 
water  are  yet  seen  in  some  places. 

It  is  related  that  some  time  yesterday  the  Village  of  Laprairie  was  totally  flooded 
and  that  great  damages  were  caused  by  ice  ;  it  is  even  said  that  many  houses  were 
t*»m  down.  M.  Lanctot,  hotel  keeper,  seems  to  be  the  greatest  sufferer  of  all  these 
accidents. 


"LA  MIXERVE,"  MONTREAL,  21st  APRIL,  1873. 

Water  has   reached  an  extraordinary   level  ;  it  stands  over  all  the  whar\es  and 
threatens  to  invade  the  offices  and  sheds  of  the  Richelieu  Company,  the  highest  on  the  shore. 
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to  which  iLCcesB  is  now  had  by  boards  resting  on  blocks.  Our  rich  harbour  has  at  U»t 
been  entirely  cleared  o(  its  winter  obstruction — the  ice  bridge.  At  the  first  shove  ot 
the  ice  heavy  chains  which  tied  to  shore  some  rafts  of  square  timber  were  broken  as 
threads,  and  the  rafts  moved  down  a  distance  of  fifteen  arpents.  One  crib  even  followed 
the  ice  in  the  river.  All  the  remainder  were  sived.  This  was  the  only  accident  due  to 
the  breaking  up  of  the  ice. 

"  LA  MINERVE,"  MOXTREAL,  23ed  APRIL,  1873. 

A  large  (]uantity  of  ice  lying  on  the  shore  at  St.  Lambert,  moved  away  yesterday. 
At  LoDgue  Pointe  the  breaking  up  of  the  ice  is  far  advanced,  and  a  channel  b  opened 
as  far  as  beyond  Verennea. 

The  water  is  falling  slowly. 

(Morning  Clironide,  Quebec,  JM  April,  18ii5.) 

ISCSDATIOS    .VT    STE.    ASXE. 

A  correspondent  writes  us  as  follows  :  from  Ste.  Anne  de  la  Parade,  under  dat*  <ii 
Sunday : — 

"  We  are  flooded.  The  water  was  never  s<i  high  here  as  it  is  at  the  present  moment. 
There  is  a  foot  of  water  in  the  lower  part  of  the  house  in  which  1  at  present  reside. 
although  it  is  built  in  the  highest  part  of  the  parish.  I  have  been  obliged  to  take  lay 
horses  out  of  the  stable.  To  day  we'went  to  church  in  canoes.  It  is  feared  that  tbf 
water  will  riste  still  higher,  inasmuch  as  the  ice  is  nut  moving.  All  the  fields  in  rear  «f 
the  village  are  fiooded  as  far  as  the  woods.  Fears  are  entertained  for  our  hrid^. 
inasmuch  as  the  ice  is  jammed  against  it.  It  is  said  here  that  Batiscan  bridge  has  be^'ii 
carried  away,  and  that  a  number  of  small  craft,  in  winter  quarters  at  the  mouth  of  l\\f 
river,  have  been  damagetl.  Our  own  parish  presents  a  sad  spectacle.  Its  whole  exten' 
is  inundated  as  far  as  the  church. 

The  Montreal  "  Evening  Telegraph  "  of  12th  April,  1865,  says  :— 

The  fiood  still  continues  with  little  abatement,  and  although  the  wat«r  in  not  >" 
high  as  in  1861,  the  area  of  the  submerged  c^trict  is  very  lai^e,  extending  from  lli'> 
river  to  Bonaventure  Street,  including  the  whole  of  Ste.  Ann's,  part  of  St.  Antoiiif, 
West,  Centre  and  East  wards.  The  amount  of  sufiering  occasioned  by  it  is  very  great, 
and  quite  beyond  the  means  of  the  niitional  and  other  benevolent  societies  to  alleviate. 

(ifarnimj  Chi-onirh,  Q„-he>;  l.Uh   April,   ISISei.) 
T1IK   ICE    PIER. 

A  correspondent  of  the  "  Journal,"  writing  from  Ste.  Anne  de  la  Perade,  in  refereui-- 
to  the  flood  at  that  place,  already  i-eferre<]  to  in  our  columns,  says  : — 

'•  Thanks  to  the  piers  constructed  in  the  river  to  favour  the  formation  of  an  \cv 
bridge  for  the  accommodation  of  the  citizens  or  persons  residing  in  the  environs  of  th>' 
city,  we  are  now  in  a  "jam,"  the  like  of  which  was  never  seen  before  within  the  menu'" 
of  man. 

"  There  is  but  one  outcry  here,  a  protest  against  the  piers  and  those  who  caused  them 


ich,  QifMc,  I,Jt/i  April,  Iffti--..) 


igence  i-eceived  we  learn  that  the  ice  that  broke  up  in  the  uj^p 

;  jammed  at  Urondines. 

>  Mr.  Cushing's  mill  at  Repentigny,  by  the  recent  break  up  "f 

S200. 
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(Morning  Chronicle,  Quebec,  19th  April,  1865, ) 

The  ice  has  done  much  damage  at  B^cancour  and  Gentilly,  while  full  details  of  the 
diiui8t«r  at  Pointe  du  Lac,  have  not  yet  reached  us.  In  the  lower  part  of  Three  Rivers 
there  are  fifteen  houses  more  or  less  injured  by  the  ice,  and  in  many  instances  the  furni- 
ture has  been  either  carried  away  or  else  broken  to  pieces.  The  high  water  has  also 
caused  loss  to  several  lumber  merchants  who  wintered  saw-logs  and  timber  in  booms  in 
the  east  channel  of  the  St.  Maurice.  The  flood  rose  above  the  piers  to  which  the  Govern- 
ment booms  are  usually  attached,  and  the  ice  floated  over  them  carrying  off  most  of  the 
timl>er  and  logs  wintered  there.  In  a  similar  way  the  water  in  the  west  channel  of  the 
St.  Maurice  rose  so  high,  being  backed  up  by  the  St.  Lawrence,  that  the  ice  floated 
over  the  piers  belonging  to  Mr.  Ward's  sawmill,  and  when  the  gale  of  Wednesday  rose, 
the  entire  sheet  of  ice  from  the  mills  to  the  bridge  was  carried  out  half  way  across  the 
river,  bearing  with  it,  the  booms  which  had  been  strung  along  inshore  in  the  fall  for 
safety,  as  well  as  boats,  schooners,  etc.  Fortunately  there  was  no  current  in  the  St. 
Maurice,  and  by  dint  of  hard  labour  and  considerable  expense  all  the  property  will  be 
save<l.  A  gentleman  who  had  occasion  to  pass  through  Belle  Riviere,  St.  Eustache,  St. 
Martin,  informs  us  that  he  counted  no  less  than  32  bams  and  4  dwelling  houses 
unroofed  during  the  gale,  also  that  the  covering  of  the  bridge  of  Barre  k  Ploufle  was  to 
the  extent  of  about  150  yards  blown  into  the  river. 

One  of  the  incidents  of  the  disaster  at  the  Island  of  Sorel  is  thus  described  :  *^  One 
child  of  twelve  months  old  had  been  taken  off  a  roof  by  Capt.  Lal)elle  and  was  supposed 
to  be  dead,  but  by  constant  rubbing  when  on  board  by  the  crew  of  the  boat,  he  was 
brought  to  life.  One  young  woman,  thinly  dressed,  dripping  wet,  with  long  hair 
dishevelled,  hanging  over  her  face  and  shoulders,  with  large  black  eyes  roUing,  presented 
a  picture  of  despair,  she  looked  as  if  bereft  of  reason.  One  very  old  man  and  a  number 
of  women  and  children  were  driven  away  in  an  open  boat  towards  the  lake  ;  fortunately 
they  found  refuge  in  a  covere<l  bateau,  which  was  itself  driven  into  the  woods.  The 
husband  of  one  of  these  women  caught  hold  of  some  boards,  was  carried  in  another 
direction  into  the  woods  and  passed  twelve  hours  in  that  situation.  One  man  left  his 
house  to  go  to  the  bam  to  feed  his  cattle ;  a  few  minutes  after  he  saw  his  house  fall. 
His  wife  and  three  children  were  drowned. 

The  following  additional  sad  tidings  come  from  Isle  du  Pads  :  Three  houses  were 
knocked  down,  and,  with  their  contents,  were  carried  away  by  the  force  of  the  wind  and 
water.  Seventeen  persons  were  lost,  namely,  the  wife  of  Oliver  Berard  and  four 
liaughters  ;  widow  (Gilbert  Brisset  and  her  children)  Jos.  lk>ucher  and  his  wife,  and  the 
wif**  of  another  Jos.  Boucher.  Besides  these  victims,  two  other  persons,  the  wife  of  Louis 
I>eay  and  his  daughter  were  carried  away  by  the  flood,  but  they  were  subsequently  rescueil 
and  it  is  hoped  that  they  will  recover.  Sixty  buildings  have  l)een  destroyed  at  Yamachiche. 
At  a  place  called  Grand  Nord,  six  miles  below  the  Isle  du  Pads,  there  are  only  nine 
dwelling  houses  standing.  Every  bam  and  outbuilding  has  been  carried  away.  The 
number  of  cattle  dmwned  is  immense.  The  Messrs.  Proulx  at  Yamachiche  have  suffered 
very  heavily.  Captain  Duval's  \(%s  at  Port  St.  Francois  will  reach  #4,000.  At  Isle  de 
I'Aigle  two  families,  numbering  seventeen  persons,  were  drowned  on  Friday  night. 

A  frail  craft  on  which  there  were  seven  persons,  a  mother  and  six  children,  wei-e 
picked  up  below  Berthier  by  one  of  the  steamers.  They  were  terribly  exhausted,  hav- 
ing drifted  down  some  six  miles  with  the  current.  The  total  number  of  deaths  is  stated 
by  those  who  have  visited  the  inundated  district  at  fifty  or  thereabouts,  and  the  destruc- 
tion of  the  other  sufferers  who  escaped  with  their  lives  is  in  many  instances  extreme. 

The  number  of  cattle  drowned  is  astimated  at  three  thousand  head  at  least. 

(Morning  Chronide,  Quebec^  20th  April,  18**0.) 

The  following  extract  of  a  letter  from  Nicolet,  under  date  of  Monday  last,  has  Wen 
a^mmunicated  to  us  for  publication  : — 

"Great  damage  done  here  by  the  water,  ice  and  wind.  The  buildings  on  the 
property  belonging  to  Mr.  Gleason  suffered  great  damage.  A  large  dwelling  house  was 
all  smashed  with  the  exception  of  the  frame  which  was  left  standing. 
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^*  The  bamss  stables  and  other  oatbqiklings,  to  the  number  of  nine  «e  t/K^  jr^^^tr  enivf 
thi>»wn  down  and  earned  awav  bj  the  vater  or  smashed  to  pieces^  All  ikx  ifSkeet  are 
l^me  and  trees  torn  oat  bv  the  root&  Mr.  Michael  Flnlav,  the  tenant  <ji  iktt  aai 
|^fx>perty.  has  suffered  great  loss,  having  lost  all  the  grain  to  the  amoont  of  3(X>  \m*as^ 
mJ^^  K500  bundles  of  fodder.  All  the  £arm  implements  hare  been  carried  avaj  .  »<  ms, 
artk4e  left.  Mr.  Rot,  ^kf  Nicolet.  has  also  had  his  bams  destrored  and  hi^  i>-«9e  -nct- 
sidemlUv  dama^ied.  Mr  Boodreaolt  has  likevise  sofiered  heariij.  ki«  b>>«se 
l<een  des^rv^ved.     Mr.  G.  Beaabien  and  other  re»adent>  hare  <iiileitd 


Ji-   --I*!'*/   Ci^.*M*i-<X   V*"^-    -*''^    J/-^-   /V^>-, 


additioaal  'ietaiLs  iukT^  >«»  t^giied  if  the  #>«  «f  iiir-  and  F<Tf«rpr  mi 
x-xr^'tss^  l*^H.zns  on  u-<li  *i«nk>  vi  \ht  RxTvr  Sc  LavrecKe.  b^  tW  reecttt  ftood  «3tftjrB.  TV 
K^^bi!^  v<  suneteen  <4  tae  x-k-tisBv  be*  tjcis^  •:<-  tJbe  <ie  Grare  and  Isie  <»  Rad^  taT*- 
Se««;.  p»ck«\i  cp  aJf.*cdr  'b^e  5i>.>reiSw  TSt  X7eai«»'  =.x=iber  •Tf  ilMse  are  w^-janen  aiMi  ci^iAtlrec. 
The   V-i^  '^i  rc^»«>ertT   i=.  ti;*?^  parssfc  oc   Xk»-ie«   »  ««iaart*ti  at  |^i±4«>X     The  Vms  as 

*  «  «  « 

iivrvaiKvxrr  i»  lUQim  Bi)H>re  ex^etuavit  ^baa  va»  as  Im  ^i^ponpcL  aboct  thfte-^igftht  ^tf  thr 

3i«i*of  S^nx  :arraeii  aw^&ir.  and  ^be  j»»  ^c  ^nkCrV.  ^rua.  aiki  res^aee 

A"  Jjiut*.r%^^  wb-vi*  :i  ^r*<.  ':h»a.£ti':  ae   dr^    iijit  •?***2»pp»i   tXto*  •iieiaiifiLl 

■jL-»vt.~.T:£  !Si.>«3ei*  ub^  a  axn ber  '^t  '.^aiirit-iiirTiC^  w»we  .5»rr*«i  av^.  fc«t  tJaere  was  oi-  ii 
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REPORT     OX     WATER     LEVKL8,    RIVER     ST.     LAWRENCE,    BETWEEN     (QUEBEC,    MONTREAL     AND 
LACHINE,    BY    R.    8TECKEL,    CIVIL    BNCilNEER,    24tH    NOVEMBER,    1891. 
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SPEING  OF  1887. 

Replies  of  mayors,  municipal  offlcei|p,  etc.,  of  riparian  parishes  to  circulars 
sent  by  the  Department  of  Public  Works  at  the  approach 

of  spriniT  in  1887. 
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Laprairie,  23rd  April,  1887. 
G.  F.  Baillairg6,  Esq., 

Deputy  Minister  of  Public  Works, 

Ottawa. 

Sir, — I  have  the  honour  to  acknowledge  the  receipt  of  your  communication  dated 
the  20th,  by  which  you  ask  me  to  observe  the  shoving  of  the  ice  and  generally  all  other 
particulars  relating  to  the  deb&cle  on  the  St.  Lawrence. 

The  following  day  I  commenced  my  observations  and  I  hope  before  long  to  be  able 
to  present  you  with  a  complete  report,  not  only  of  my  own  personal  observations  but 
also  of  those  of  Rev.  Mr.  Bourgeault,  the  parish  priest,  who  has  noticed  with  particular 
attention  the  movements  of  the  flood,  as  well  as  those  of  citizens  of  good  standing  of  this 
village. 

I  have  also  followed  the  instructions  contained  in  the  dispatch  of  Mr.  A,  Gobeil, 
dated  the  26th  instant.  The  highest  level  reached  by  the  water  is  marked  on  the  break- 
water. So  that  you  need  not  fear,  dear  sir,  that  the  information  will  be  deficient,  but 
rather,  a  superabundance  of  data. 

Warmly  thanking  you  for  the  interest  you  display  in  favour  of  La  Prairie.  I  remain 
with  much  consideration 

Your  obedient  servant, 

(Signed)     T.  A.  BRISSON. 


Loxr.uEUiL,  28th  April,  1887. 
G.  F.  Baillairgi£,  Esq., 

Deputy  Minister  of  Public  Works, 

Ottawa. 

Sir, — In  answer  to  your  recjuest  dated  the  20th  instant  asking  for  information  con- 
cerning the  progress  of  the  ice  shove  and  the  flood  this  year,  at  Longueuil,  I  have  the 
honour  to  submit  the  following  observations  : 

From  April  the  18th  to  21st,  the  water  stood  nearly  at  a  uniform  level,  viz, : 
even  with  the  foot  of  the  streets  ending  at  the  bank  of  the  river  without,  however, 
flooding  the  said  streets. 

In  the  morning  of  the  22nd  at  6.15  the  ipe  shoved  with  great  effect  along  the  bank, 
from  the  government  land,  at  the  west  end  of  the  city,  causing  the  formation  all  along 
the  bank  of  a  wall  measuring  on  an  average  24  feet  in  height,  breaking  the  house  and 
barn  situated  on  the  government  land  ;  carrying  away  one  comer  of  the  house  belonging 
to  the  South-Eastern  Railway  Company  ;  destroying  part  of  the  property  of  Mr.  Smardon, 
near  the  river,  on  the  street  opposite  the  convent  of  the  "  Sceurs  J^sus- Marie  "  and 
causing  further  damages  of  less  importance.  At  the  same  time  water  reached  the  foot  of  St. 
Charles  Street  in  the  west  end  of  the  city,  rising  about  3  feet,  but  it  fell  almost 
immediately  to  within  1  foot  of  its  level  prior  to  the  shove. 

In  the  afternoon  of  the  22nd,  at  5  o'clock,  water  rose  very  slowly.  *  At  5  p.m.  I  paid 
a  visit  to  the  waterworks,  and  it  was  noticed  that  the  water  was  only  a  few  inches 
below  the  fires.  I  then  went  by  boat  to  the  ruins  of  the  government  farm  house 
to  have  a  good  view  of  the  situation. 

On  the  Montreal  and  Hochelaga  side,  and  behind  Ste.  H^l^ne  Island,  I  could  see 
but  mountains  of  ice  following  a  line  nearly  direct  from  the  South-Eastern  Railway  to 
the  cotton  factory  of  Mr.  Hudon.  Below  this  point,  the  ice  seemed  not  to  have  moved, 
except  along  the  bank  of  the  river  and  along  the  city  front  as  above  referred  to.  I  found 
the  situation  to  be  so  threatening  that  I  ordered  the  men  in  charge  of  the  waterworks 
to  take  every  possible  measures  to  prevent  the  fires  being  put  out,  but  not  to  remain  on 
the  premises  during  the  night  for  fear  of  the  works  being  washed  away  by  ice  that  could 
be  driven  against  the  building  during  that  period.  From  5  to  6  p.m.  the  water  rocse 
more  particularly  in  the  west  end  of  the  city,  and  we  noted  that  it  was  not  so  much  the 
swelling  of  the  St.  Lawrence  itself,  as  the  waters  running  down  from  St  Lam- 
bert which  flooded  our  streets.     At  8  o'clock,  water  rising  slowly  in  the  east  end  of 
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the  city.  The  ice  seemed  jammed  and  securely  anchored  to  the  bottom  of  the  river 
where  the  Montreal  Harbour  Commission  have  deposited  the  dredgings  of  the  said  har- 
bour during  the  past  few  years,  and  more  particularly  from  the  Princess  Royal  Avenue 
down  towards  Boucherville. 

23rd  April,  6.30  a.m.  Thermometer  48**.  South-east  wind.  The  water  rose 
about  1  foot  during  the  night  and  covers  a  part  of  St.  Charles  Street,  but  does  not  reach 
the  fires  of  the  boiler  in  the  waterwor^:s.  Ice  does  not  seem  to  have  moved  during  the 
night. 

Noon.  Temperature  55**,  south  wind.  Threatening  rain.  No  rise  in  the  water, 
which  is  at  the  level  of  this  morning.  Ice  opposite  town  has  not  moved.  I  learn  by 
telephone  that  in  Montreal  the  water  has  fallen  6  inches. 

5  pm.  Heavy  rain.  No  change  in  the  condition  of  ice  since  noon.  I  learn  by 
telegraph  from  Pointe-Claire  that  the  ice  of  Lake  St.  Louis  was  yet  solid  at  2  this  p.m. 

8  p.m.  Water  has  risen  a  little  since  5  o'clock,  which  is  due  as  much  to  rain  as  to 
the  ice.  The  stretch  of  the  river  between  Victoria  Bridge  and  Laprairie  which  was 
free  of  ice  this  morning  has  been  refilled  for  the  second  time  since  yesterday.  The  rain 
has  changed  the  rivulets  into  torrents. 

24th  April,  6  a.m.  Temperature  40**.  Water  rose  4  inches  in  the  west  end  of  the 
city  and  10  inches  in  the  east  end.     No  noticeable  change  in  the  state  of  ice. 

9  a.m.  No  particular  observation.  Water  has  only  1  inch  more  to  rise  to  reach 
the  fires  at  the  waterworks. 

Noon.     No  change  to  be  noted. 

1  p.m.  I  learn  by  telephone  from  Pointe  Claire  that  the  ice  began  to  move.  We 
expect  a  shove  here  at  about  6  p.m. 

3.40  p.m.  Beginning  of  the  d^b&cle.  The  ice.  at  the  back  of  St.  Helene  Island, 
south  shore,  descends  towards  the  north,  but  once  at  the  centre  of  the  river,  flows  towards 
north-east  as  far  as  opposite  the  Catholic  church  of  Longueuil  and  thence  directly  to  the 
east  till  it  grounds  on  the  bottom  covered  by  the  dredgings  deposited  by  the  Harbour 
Com  missioners. 

For  one  hour  the  water  rose  very  rapidly  and  reached  from  18  to  19  inches  aljove 
the  highest  water  of  1885,  which  was  the  highest  flood  observed  in  Longueuil,  that 
of  1886  having  reached  a  level  1  ft.  lower. 

From  3.40  to  4 .  30  water  rose  at  least  three  feet. 

5.20  p.m.  W^ater  fell  6  inches.  The  ice  shove  is  stopped,  but  we  expect  thei-e 
will  be  another  move  at  about  8.  Seen  from  the  steeple  of  the  church  the  j)art  of  the 
river  between  Victoria  Bridge  and  Laprairie  seems  to  be  free  of  ice. 

The  engines  at  the  waterworks  are  not  working.  The  ice  has  nol  move<l  at  the 
eastern  end  of  the  town.  It  seems  as  if  the  ice  shoved  further  down  on  the  south  shore 
probably  because  the  Montreal  Harbour  Commission  has  not  placed  any  obstructions  to  the 
free  course  of  the  ice  on  that  side  of  the  river. 

6  p.m.  Water  stationary.  Ice  not  moving.  Tliermometer  showed  little  or  no  change 
to-day,  not  having  risen  above  42**.  This  morning  we  had  40**  at  6  o'clock,  now  we  have 
40J**  at  7  p.m. 

Since  one  hour,  water  has  again   fallen  by  6  inches.     No  change  in  the  ice. 

25th  April,  6  a.m.  Temperature  32^  During  the  night  the  water  fell  some  inches. 
It  stands  about  1  foot  lower  than  the  highest  level  reached  yesterday  at  4.30.  It 
rose  a  little  between  8  o'clock  and  midnight,  for  this  reason  the  three  decreases  of  height 
I  point  out,  viz.:  that  at  5.20  p.m.,  that  at  7  p.m.  yesterday  and  that  of  this  morning,  I 
find  a  fall  of  only  1  foot.  No  change  in  the  ice  on  the  Lmgueuil  side.  The  key  or 
centre  of  resistence  seems  to  be  in  the  eastern  end  of  Longueuil  towards  Boucherville. 

9  a-m.  A  dispatch  from  Pointe  Claire  says  the  ice  of  Lake  St.  Louis  is  looming  dow  n 
in  one  field.     No  change  to  be  noticed  here  in  the  ice. 

1  p.m.     No  change. 

26th  April,  7  a.m.  During  last  night  water  fell  abmt  1 2  inches.  No  change 
in  the  ice. 

Noon.     Water  decreases  very  slowly  in  height. 
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6  pcm.     Water  level  decreased  ahoat  1  fuoc  in  the  preceediii^  12  bonr^.     Xo  thaagt 
in  the  ke.     I  have  siiven  i>rders  for  markms  the  highest  eieradoo  leaclied  b^ 
m>in  the  vater«\»rk8  to  the  U»wer  part  vi  the  tovo,  so  as  to  refer  to  tiietae  Baarku 
n?»|uireii 

27th  ApriL  *>  a^m.  ThfrnK»met«>r  ^^.  No  motioa  o£  the  ice  and  no  tiuutgB^  to  be 
iK>ted- 

Water  levifl  decreased  :fud5cientiy  i«*  permit  the  wi>rkin2  ai  the  pompft  ot  tl»e  waier- 
w.irk^  this  momins. 

XiH>€i-  Daric^  the  last  l"^  h*>u!>  water  feli  1  f*^jC  We  begin  t*>  realize  the  extent 
»<  the  k*5»es  5iu3ened  wfaioh  are  :rreater  than  at  nrst  lappused. 

Tb^  habitantif  on  the  n*'rth  oi  8<.  Charles  Street  are  ttJCalij  deonralxaed.  IW 
ex2b>perati«.'Q  ajtjiiiL^t  th**-  Mt»atreai  Hart»>ar  C*  •«uiiii'<»^  lO  is  at  rE>  hetidit  and  tiueeallir^  ol 
an  in.« li^rnjit k>a  lueeczji^  Ls  talked  \ji  as  aL<*»  the  seo^iin^  iii  d<e-&ecate»  to  make  upc— ?Ta 
ii*y€L>  t«>  the  F«ederal  •.i^^Tertiinent*  with  a  view  ol  •^bcainin^r  ja9«ce  iron,  the  said  Ck^d- 
mJ:?t^ya.  wht>  seeiii  incliried  to  ^^neer  at  evijrr  '•oie,  ni>cwitck*5Aii<iinc  that  it  »  erideut  thr 
CV»iaaii:i<>»xi  t<  res|>»»cL>i''>  hyr  the  prvsent  state  oi  ttLLn^r?  bv  it»  perserereiupe  in  ti'^ntg 
u-   the  ch^uiiiels  bek»w  chi5  town_ 

l^ta  ApfiL  *)  a.rii.  Thema»  »iii*rc«jc  5-"*^.  Xo  'rhanje  in  ipce.  Water  »  stiU  lading 
Tb*?  eye  caiia».»c  aso*rtaia  cbe  "peninj  oi  a  ohAnnei  wttoiji  the  ranee  it  can  reach. 

*>  p.ai-  Ch.inn*fl  ^<>e«ieti  *jti  toe  H'.»cbeLi;ri  -jnie  aa«i  ice  aw>vin^  <fc>wTi.  b«t  at 
the  ea^c  ecL»i  -it  the  towru  t<->wani'>  B#>ttehervTl>.  it  iii»>T*»s  Terr  Littie  if  anr.  Thift  »a 
**fpy  exeeLiea';  •jcp«>rturLi':y  t»>r  ^he  Eejt^****^  of  niu*  Mt>n.creai  Harb^j«r  O'dsussaja  ti> 
o»me  Ami  *aiLare  aj*  wt.»rk.      The  Tear  l^>7  will    be  ru«i»jcabte'  f*jr  Loe^iQeim  whea  the 


t?«.*^i  <^ixe*<i',»fi  w:ll  i.ijfiie  ur- 


I  c^v*?  the  b'CiXLT  i>>  'le.  >Hr. 

.Si:rn*^i.     L.  IL  >I*>RIX. 


L.V  rs   PncTTX.   iittd   lilay.    IN*7. 

>;h.  -F-'  jt;«>w*^r  !:*■  Vi  tir  »'*H;fie»4t  Li»ut.t*r'iin:^  Lnr"rniiiCii>o&  in  retafiaoa  ^>  the  ti**i 
'A;i«i  ::^»*  •!»-•  tii.'ier.  I  i.i'"*  c^.  -^av  'imt  'he  ii>*  .>ai»v»eii  n^cwMea  H^icheLusa  aad  Ltfegoe 
Pf'tii^.H  <Mt  "j.ie  -*iiMi  AprJ  ,  uhtt  w:iCt^r  w:ii»  •^.xt:e>«v»fiv  hiich  &£  riie  beionninx"^  the  3lb»^e  : 
•  •n  rije  .n-'i?  ".!:;»?  :i>*  ru«'' »^«t  iu»*w  t't;m  Loniri»^  P"ui"*'  c*«  oie  enii  •>£  Cfc*ArT»iti  Idaad . 
tilie  'i;i'»^r  <iecrvii>*n^  :*i  a»'i^«i"  ^nr^  m  ".iiese  r»^w  -iiiv^  .  DT-icnir*!  'dme.  t>a  lihe  ITtix.  the  ice 
fji*/'.»^i,  uiit  oecwHtfti  i  ^r  0  ••  nt-ck  -^ii  liie  *r:tfrTn>*>Q  '»f   "he  'l\}th   che   rt^er  wa*  eatireir 

L   .'t^iu-'ve  *►:?  ^^^fi-yr  -ex'^uji.r*^!  '^mu  i  :it « ii  j,c  LoniTi**  P"mce  •juIt  »»«  jArcotmt  oi  the 

id 

xv   M  \iji  '?fii'iri  "o   ii".*:*   .>vi».*  ".i;-^  ^uifco**.      Ai-'>^ipir*tt»  ^ne  lieiiihc  ni!ifck.»hitd  by  thewater^ 

>^i-ie*i  K-RMEDAS  LABjCTTE. 


K.iPB>TT«,.^r,   1th   May,   l>>7. 
>TH,      L  i-ii  •i^'^v{.*'vi    >•  Mit?    Mi\'»r    jt    "iui-  juiL-**    "II   crinirmir   &>  ^nia.  tihie  lQlIp>winc 

l*ii>  v^-ar  't  'tx  ^•li^'\^^*^al«it'  Tt  i*  i*^  xjp  r^nl  Vfiu  ^Aiictiv  "he  ;irettCesc  htHichc  ciir«M;^h  which 
the  !*>■  Hf  r'«/5»e>»ii  '  ^iv  J*-- a  Ajn  li  I»r  it  :t.->  moAiinurn  'jeiruuije  wh  hiiv«  mit  oiaeerrcd  the 
i»M:i'K  .,»t  'iie  >*.ii''»'  iu^i  xutuiiier  H  heu  \.t  %k>  tj*  H'tw**v.er.  wit  oui  3»t  tifa»8  w^betie^e 
r..ie  *ut*'r  f^actuni  i  m-uit  *JU  tt.  ;iiH.'\e  fhe  N)!**-^^  wiCer.  Pie  mitnC  ic  readied  this 
v^-ju*    vfc;u^  ■-'.     n*.i)i-t>    u^t'i   ihua  that  ot    ^a>t  vhhi-. 

>iiive   5  v'tu>^  *-'K^  vv.iivr  civvet-x  iht*   iw«>-;tnnis  ot  *ne  P')»t  R4)ad.  6jr  a  (iepch  of  1 
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The  d^bdcle  began  at  4  a.m.  Wednesday,  the  27th  April,  and  was  very  slow  ; 
4  days  before  the  river  was  clear  of  ice  opposite  this  parish.  As  everywhere  else,  the 
water  rose  and  fell  a  few  inches  in  one  hour,  <fec.,  &c. ;  but  it  remained  high  during  a 
shorter  time  this  year  than  last. 

The  flood  of  this  spring  lasted  from  the  20th  April  to  the  1st  of  May. 

I  have  the  honour  to  be,  Sir,  your  obedient  servant, 

(Signed)         F.  X.  O^BRIEN, 
Secretary-Treasurer  of  the  M.C.P.R. 
G,  F.  BAiLL.URCi^,  Esq., 

Deputy  Minister  of  Public  Works, 

Ottawa, 


CoNTRECCEUR  PosT  OppicE,  30th  April,  1887. 

The  Mayor  of  Ck)ntrec<Kur,  Jos.  Duhamel,  has  the  honour  of  answering  to  a  circular 
of  the  Deputy  Minister  of  Public  Works,  dated  the  20th  April,  as  follows  : 

The  river  reached  its  highest  level  at  noon  of  the  25th  and  stood  2 J  feet  below  its 
highest  level  of  1886.  The  absence  of  a  water  gauge  prevents  us  from  giving  a  more 
precise  figure.  After  many  moves,  the  ice  made  a  decided  downward  move  on  the  28th 
at  noon,  and  continued  to  descend  thereafter.  On  the  29th,  the  Northern  Channel 
seemed  free  of  ice. 

The  breaking  up  of  the  ice  opposite  our  place  is  always  slow  and  difficult  on  account 
of  the  narrow  passage  in  front  of  Lanoraie. 

It  is  said  the  river  is  free  at  Vercheres.  Large  quantities  of  ice  are  yet  kept  back 
here  by  the  islands,  and  a  strong  north-east  wind. 

(Signed)         JOS.  DUHAMEL,  Mayor. 


Lavaltrie,  5th  May,  1887. 

Sir, — I  have  the  honour  to  transmit  herewith  my  notes  and  observations  concern- 
ing the  breaking  up  of  the  ice  and  the  flood  of  this  spring  at  Lavaltrie. 

I  considered  that  I  should  supplement  these  notes  with  certain  remarks,  which  l)eiiig 
in  accordance  with  others,  will,  I  hope,  help  the  Government  not  only  in  finding  the 
remedy,  but  also  to  apply  the  said  remedy  to  our  sufl^erings.  Let  us  have  the  proper 
confidence  in  engineers,  for  the  most  part  strangers,  who  know  very  little  of  our  ^reat 
river  ;  but  specially  let  us  listen  to  the  testimony  of  old  Canadians  able  to  supply  infor- 
mations based  upon  their  own  experience,  and  which  are  worth  a  great  deal  more,  I 
think,  than  the  reports  of  those  engineers  made  at  the  cost  of  millions  of  dollars. 

I  have  the  honour  to  be,  Sir,  vour  obedient  servant, 

(Signed)         SIM.'MARTTNKAr,  M.D.,  Mayor. 
G.  F.  Baillairo^,  Esq., 

Deputy  Minister  of  Public  Works, 

Ottawa. 


NOTES    AND   OBSERVATIONS    ON    THE    DEBACLE  AND   THE    FLOOD 

AT    LAVALTRIE,  1887. 

Friday,  22nd  April.     The  water  which  up  to  date  has  risen  slowly,  is  yet  8  ft.  Ijelow 
its  highest  point  of  last  spring,  1886. 

Saturday,  23rd  April,  6  a.ni.  Water  rose  2  ft.  siii«»  yesterday.  Tliis  morning  a 
shove  of  the  ice  took  place  ;  ice  moved  for  alK)Ut  200  ft.  and  bn)ke  the  shed  of  the 
Richelieu  Company. 

Sunday,  24th  April,  6  p.m.  To-day,  water  rr)se  6  inches.  Three  feet  m<»re  re<iui red 
to  reach  the  level  of  last  year. 
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Monday,  25th  ApriL  3  p.iii.     Water  sank  2  inches  since  jestenJar. 

Tueesday,  26th  April.  4  p.m.     Water  fell  8  indies  since  yesterday.     Ice  yet  antid. 

Wednesday  27th,  8  jKva,  Water  is  again  sinking  a  tittle.  Ice  began  to  mav^ 
last  night  and  is  still  piled  op  at  several  places  on  the  banks  :  many  fences  broken  and 
carried  awav. 

Thursday  2^th«  9  a^m.  Ice  shoves  aisain  and  breaks  up  here  and  there.  Water 
descends  slowlv. 

28th  ApriL  6  p.m.  At  ^~arioas  intervals  to-day,  the  ice  went  dovn  and  broke 
up.  we  began  to  notice  a  few  open  spaces  here  and  there. 

Remark.  The  rise  of  the  water  is  explained  by  the  ice  cbuking  the  narrow  part  of 
the  river  in  front  of  Lanoraie.  This  jamming  ul  the  ice  at  LAnoraie,  in  1869  and  1S86, 
after  the  departure  of  the  ice  frvwa  oppu^ite  our  place,  caused  the  water  to  reach  here 
its  highest  level  :  it  could  not  flow  thnxigh  the  choked  channeL  Sometimes,  however, 
the  jamming;  takes  place  amongst  the  IsLauds  of  SoreL  instead  of  at  Lanoraie,  and  which 
ei^ually  causes  a  flood  at  Laval  trie,  such  was  the  case  in  l^6o  and  1>*>5. 

2Vth  April  6  a.m.  This  morning  the  channel  is  nearly  dear  of  ice.  akhoogh  ice 
is  vet  solidl V  attached  to  the  &hoaisw  on  each  bank.  Since  TesterdaT.  water  fell  1  i  ft.  and 
the  action  of  the  wind  is  the  only  cause  that  can  now  detach  these  grounded  cakes  of  ke. 

Remark.  It  is  pi\»per  Co  state  thiikt  since  a  few  years,  the  Montreal  Harbour  CoauBis- 
sion  has  caused  a  new  channel  to  be  dredged  acrcuss  the  flat  shoals,  oo  the  sooth  side  of 
the  4.>Id  channeL  This  new  chArint^L  accordiiu;  to  the  opcnkwi  of  competent  okil 
corroborated  by  the  testimony  of  an  experienced  pilot*  living  here,  is  one  d  the  most 
active  causes  oi  the  tkwxL  and  I  am  of  the  sante  opiniofx-  At  any  rate  it  is  worthy  of 
n«.>te  that  this  channel  t^  ojxjned  since  *.*nlj  three  •>r  fi>ar  years,  aiid  that  during  each 
otie   <.>f  these  years*  we  have  experience*!  a  disastroas  l!*x>d. 

This  opimt»Q  is  based  tip«>n  two  principal  reasoo^^ :  1st.  The  level  ol  the  shoals  has 
been  c»>Q;*iderably  raised  by  the  dep»jtatioa  of  a  Lkr^e  quantity  of  dredgings  here  and  tbere. 

The  dreti:£ia:r  operaCMn>  have  cau^ied  these  shtDaLs  to  dry  at  U'kw  water,  whereas  thw 
were  ne>'er  seen  above  water  befi.»re.  ^^Ixeace  :  a  tirst  *>becructioa,  easy  to  understand, 
of>f^*-)6eit  the  desceat  of  the  ice.  2n«i.  This  new  cLuinei  has^  completely  changed  the  natural 
ci>urse  »>f  the  river  which  tOiIt»wed  the  old  ch.iiinel  in  a  straight  directioQ  towards  LAOoraie. 
Xow  the  water  has  to  turn  nearly  At  an  acute  aa^ie  up  streajn  to  go  into  the  new  rhanw4 
which  is  dee^^r  tthkn  the  old  one,  where  tiie  baok^  are  nearly  dry  at  low  water,  which 
gives  the  ohaariel  the  appearance  of  a  canaL  The  water  gvjes  throogh  that  rhannrl  as 
thn.'iuh  a  rapid,  isM:  a  distance  of  -3  miles,  and  strikes  in  a  perpendicular  direction  oo 
the  i-Hiiik^  at  Contrectjear.  In  thcts  strikin;r  the  shore,  this  streaat  is  broken  tip  and 
redev'teu  >o  as  to  return  northward,  steniinin;;  'oa*i  the  sarroanding  waters  on  each  side. 
WhetK-e  the  darijiferous  whiri{.'«x>I  c»>mpiained  of  by  piii'ts  and  which  cavscs  the  ice  to 
gniarid  '.>u  the  aciioiatu;^  tijreshores  and  chas  obeti^ccs  the  river  bed  more  and  iiote; 
the  ori::^n.d  cari*ent  beiujj  no  Ion:ier  there  tu  clear  it. 

Nothuix  surpri>iiuj:  tiien,  ix  we  have  rfixnis,  and  we  will  h«ive  many  nure  of  than 
in  the  tii';ure.  be*.'aiL>e,  these  are  U'ltieuuibie  fcicts  which  evervbodr  cma  asecrtaxn  and 
the  cv>i*'ie*.[uen».'e  of  which  can  otil^  oe  more  anji  more  disastrous  tloo(i&. 

'I\)zh  \]>nU  ^  p.ui.  >tn.>jiij  north-east  w^mi.  Water  n:we  one  foot  anice  Doming. 
T'^.e  tie  Ms    ^*t  K-e*  j<tvati«le»i  on  :he  <hottIs»  are  bn:)ken  ap  by  the  actiim  of  the  tide. 

.■50th  Apn'.  Mv-Klernte  *irid  :  hapiiv  anv  ice  left.  The  water  continiies  to  fill 
^teadilv,  the  d^HH-l  is  o^er. 

KetiKitk.  l^ic  h-<hc^t  level  wri>  reached  here  bv  the  water  on  the  f4th  ApriL  It 
s^cixH-i  S  it,  lvu»*  the  level  uf  !i4st  vear.  and  *jae  &>Jt  beiow  the  level  o£  1^^^  :  in  1S6J>, 
the  ri«»vH.l  retWiK^l  aU.>ut  the  5>Aiue  level  as  this  vear. 

A>  itu  t.>ack  A.N  uur  people  can  remem^)er.  the  hi^xhest  dood  observed  here  was  that  of 

Kt  M.iv,  I5c>7.     Opening  of  navigation. 

(Signed^         SIX.  itARTTSEAr.  3LD.,  Ifayor. 

Laval  trie,  1st  ila^ 
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Berthier  ex  Haut,  3rd  May,  1887. 
(f.  F.  Baillaikg^,  Esq., 

Deputy  Minister  Public  Works, 
Ottawa. 

SiR^ — In  answer  to  your  request  addressed  to  me  asking  for  information  concern- 
ing the  breaking  up  of  the  ice  at  Berthier,  I  supply  you  with  the  following  notes. 

The  ddb&ble  occurred  on  the  River  St.  Lawrence,  opposite  this  place,  on  the  29th 
April.  The  greatest  rise  of  the  water  took*  place  on  the  evening  of  the  24th,  when  it 
reached  an  elevation  of  16  J  ft.  above  its  ordinary  summer  level ;  the  low  part  of  the  town 
l>ecame  flooded  on  or  about  the  15th  April,  and  the  whole  town  on  the  24th.  Late  in  the 
evening  of  that  day,  the  water  became  stationary,  and  remained  so  all  night  and 
during  the  forenoon  of  the  25th,  after  which  it  began  to  fall  quite  rapidly,  and  during 
the  whole  of  the  25th,  and  since  last  night,  it  receiles  slowly  enough — the  low  part  of 
the  town  is  yet  somewhat  flooded.  The  water  rose  very  rapidly  during  the  night  of  the 
23rd  to  the  24th,  and  during  this  last  day. 

According  to  many  observations,  there  is  a  difference  of  10  inches  or  thereabouts 
between  the  level  of  the  water  in  1865  and  this  year's,  noting  that  the  flood  of  1865  is 
stated  to  have  been  the  highest , by  the  oldest  habitants  ;  and  that  the  flood  of  1887 
comes  next  as  regards  elevation. 

I  remain,  Sir,  vours,  »fcc., 

(Sign'ed)         F.  O.  LAMARCHE, 

Mayor  of  Berthier\'ille. 

St.-Fraxvois  i>^'  Lac,  4th  May,  1887. 
a.  F.  Baillairg^  Esq., 

.   Deputy  Minister  of  Public  Works. 

Sir — ,The  following  is  my  answer  to  your  request : 

On  the  29th  April,  lake  St.  Peter  and  the  river  were  cleared  of  ice. 

The  flood  commenced  on  the  14tl\of  that  month  and  the  water  has  not  yet  altogether 
gone  down. 

This  year  the  water  rose  4  ft.  higher  than  last,  and  I  have  marked  its  highest  level 
of  this  year  on  a  house,  as  I  was  requested. 

(Signed)         H.  CREVRIER,  Mayor. 


St.-Fran<;oi8  du  Lac,  18th  May,  1887. 

Sir, — In  reply  to  your  letter  of  May  the  12th,  asking  me  to  give  you  the  date  of 
the  breaking  up  of  the  ice  on  River  St-Fran9ois  du  Lac,  I  have  much  pleasure  to  be 
able  to  inform  you  that  it  took  place  on  the  27th  and  28th  April ;  water  was  nearly  2  ft. 
higher  than  during  other  springs. 

It  commenced  to  fall  on  the  26th,  and  now,  is  at  its  normal  height. 

I  have  not  asked  for  information  from  the  Mayor  of  St.  Thomas,  because  this 
gentleman  lives  in  the  concessions,  and  I  think  he  has  not  heard  of  this  question  of  flood. 

Your  most  humble  servant, 

HENRI  CREVRIER,  Mayor. 
G.  F.  Baillairo^  Esq. 


Yamachiche,  28th  April,  1887. 
Mr.  A.  GoBKiL, 

Secretary  of  Public  Works, 
Ottawa. 

Sir, — I  received  your  telegram  and  in  answer  thereto,  beg  to  state,  that  I  acted 
according  to  your  request  in  marking  the  highest  level  reached  by  the  water  this 
spring. 

Yours  truly, 
(Signed)        THOMAS  DUFRESNE,  Mayor. 
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Chajiplaix.  '2^ih  AprfL  l'*^!. 
G.  F.  Baillaib<;e,  Esq., 

D^uty  Minister  of  Public  W«>rkss 

tJttawa. 

I  have  received  voar  letter  of  the  20th  instant,  asking  for  infbrmatioa  relative  U) 
the  highest  water  and  the  breaking  up  of  the  ice. 

The  water  rose  181  ft.  ab*»ve  the  sumgiier  level  of  the  lowest  titles^  The  debade 
began  in  the  afternoon  of  the  20th^  and  the  ice  continued  to  move  every  daj  until  Sandar 
nK>ming  the  24th,  when  the  water  began  to  falL  and  since  then  it  fell  5i  ft^ 

I  remain,  vour  mot^t  humble  servant. 

( Signed >         XAVTER  BOIRBEAU,  Majiir. 


i>ROXi>iXES«  25th  ApriL   1js>7- 
G.  F.  Baillar«;e,  B^.. 

Deputy  Minister  oi  Public  Works. 

Sir, — Ice  broke  up  here  on  the  24th  inst.,  at  6  a.m.  ;  we  h^i  no  An>d  ;  water  ru* 
about  **^  ft.  dorins  a  few  hours  only. 

I  have  the  honour  to  Vje,  Sir,  vour  humble  servant, 

<  SiOTcd )         « >N  E80IE  RI V ARD.  Mav.jr. 


St.  A!«toi?je,   15th  May.  lN?7. 

SrR, — At  different  times*  I  went  to  the  riv**r  to  note  the  highest  level  reached  br 
the  wat**r :  anil  it  is  in  April  that  it  nje^  un^tit.  I  have  marked  its  level  on  a  shed,  |  vi 
a  lejurue  l^elow  th**  church. 

iSiiHJed)  X.  DION.   Mavor. 


Ste.  Crou,  27th  April  1?<S7. 
Mr.  .v.  Gobeil. 

In  rei'lv  u*  v«mr  teleirraui  »>f  vestenlav.  I  hive'   t»)  ask   vou  if  I  am  to  ob^erve  aL 
the  liiiche^t  ^priti:^  tides,  or  only  tliot,*?  that  will    ri>e   most  and  no  i>thers.      Aji    an^^wrr 

i^  rp<iu»:*->':*^l. 

Y<'Urv;  trulv. 

CAPf.  FERD.  BOlSVERT.  Mavor. 


St.  Laxbebt,  5th  Maj,  1887. 
To  the  IVputy  Minister  of  Public  Workj*,  *  Htawa. 

l>i'ivtt  Sir,  -In  c»->/itV>rTiiity  to  your  ret^ue^t.  I  herewith  submit  the  following  fewrt* 
in  relation  tt>  the  recent  t\^n.K{  and  it^  results  •ui  thi^  ^^ide  of  the  river. 

A  5ht)v^  t*H>k  place  ".hi  the  2<J^h  d.iy  ot'  Apnl.  aUiut  ^  o'clock  in  the  afternoon,  ami 
a  lap^e  quantity  of  kv  <hoveil  up  on  Motfiitr's  Nlan^L  thL'!^  turned  thectwirseof  the  shi>v«, 
cniwthri:^  it  towaiils  the  St.  Laint^ert  <ho re.  ciiu>ini£  coiL^^iderable  damage  to  the  river 
l>aiik.  bv  reuioviuj,;  larv;e  •niantiri*^'^  ot  <*n[  th+^retnmi.  The  water  ro*?e  slowhr  until  about 
n«Hun>t  that  date,  and  at  thi^  ttuie  it  rearhe<i  th^  htr^ii^ht  of  about  2.^  feet  ab».»\-e  summer 
tevel. 

*  >n  the  nioruinij  of  the  22nd  it  o>mnienceT.l  n>  reeetle  slowlv. 

Tile  water  at  its  hi^^hest  stage  nie?i.suretl  frinn  2  t**  6  feet  abi>ve  the  road,  and 
in  some  parts  it  shoved  the  ice  up  to  a  hei^t  «>t  tnnu  ll  to  20  feet  and  quite  close  to  » 
Lanre  dwellini;  house.      Had  the   ice  y:one  a   lit  tin  hirther  it  wtjold  have  been  wrecked. 
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and  in  other  parts  large  boulders  have  been  deposited  in  the  middle  of  the  road.  The 
ico  has  this  year,  as  it  did  during  the  floo^  of  last  year,  removed  a  large  part  of  the  river 
bank,  below  the  long  wharf,  formerly  used  by  the  G.  T.  RR.,  but  of  no  use  now  ;  the  road 
has  now  become  so  narrow  in  consequence  of  the  removal  of  so  much  of  the  river  bank, 
that  it  is  dangerous  to  public  travel^  the  road  being  in  some  places  only  about  15.  feet 
wide,  and  two  teams  can  hardly  pass  with  safety. 

It  is  to  be  hoped  that  the  Government  will  take  measures  to  remove  this  wharf.  It 
would  furnish  excellent  material  for  the  improvements  so  much  needed  on  the  St.  Lam- 
bert shore. 

The  shove  took  place  on  the  afternoon  of  the  24th,  at  this  time  the  bulk  of  the  ice 
left  here  and  the  water  lowered  some,  but  owing  to  the  clamming  of  the  ice  gorge  below 
Longueuil  the  water  continued  even  with  and  the  lower  parts  several  feet  above,  the 
road,  until  the  27th,  when  it  left  the  road  altogether. 

I  think  with  many  others  that  the  Harbour  Commissioners  have  committed  a  grave 
mistake  in  causing  the  dredgings  of  the  harbour  to  be  dumped  in  the  river,  below  Lon- 
^euil,thus  causing  shallows  for  the  great  mass  of  ice  to  ground  on,  and  prevent  the  free 
flow  of  the  water. 

In  conclusion  I  would  say,  that  these  floods  are  causing  great  loss  of  property  and 
the  people's  time,  besides  the  untold -miseries  and  suffering  brought  upon  the  inhabitants 
of  the  flooded  districts.  We  hope  that  such  measures  may  l>e  adopted  as  will  hereafter  put 
a  stop  to  these  inundations. 

Respectfully  yours, 

(Sgd.)         M.  CRAIG, 

}fnyor  of  St,  Lambert, 


No.  76665. 

Harbour  Master's  Office, 

Montreal,  2nd  May,  1887. 

Dear  Sir, — I  am  in  receipt  of  your  note  of  the  21st  ult.,  and  send  you  by  mail,  a 
copy  of  our  annual  report,  in  which  you  will  find  statement  of  the  opening  and  closing 
of  navigation  from  1877  to  1886,  as  well  as  other  information  that  you  may  find  inter- 
esting. 

Believe  me,  yours  very  truly, 

(Sgd.)        THOMAS  HOWARD, 

Harbmtr  Master. 
G.  F.  Baillairgk,  Esq., 
Ottawa. 
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RBPORT    ON     H'ATEB     LEVELS,     RIVEK    ST.     tAWBENCE,     BETWEEN    QUEUE 
LACHINE,    DV   H.    STKCKBL,   CIVIL    ENKIVEER,    24TU    XOVEHBEt 


NOTE  A. 

APPROXIMATE    DETERMINATION    OF    MEAN    LEVEL 
OCEAN.  AT  QUEBEC.  BY  MEANS  OF  DATA  AFFORDS 
AND    Bn'ER    GAUGE   REGISTERS    KEPT   AT    Vj 
PLACES   BETWEEN   QUEBEC   AND   MONTRE 
1878  TO  1882  ;  THE  ADMIRALTY 
CHARTS,  Etc.,  Etc. 


8*— 28J 


NOTE  A. 

MINATrON   OF  POSFTIOX   OF   MEAN'    LEVEL  OF 
T  QUEBEC,  BY  MEANS  OF  DATA  AFFORDED 
D  RIVER  GAUGE  REGLSTERS  KEPT, 

1878'  TO  ]AS2,  Ett. 


be  a  cross  section  of  Like  St.  Peter,  or  »t  any  other  point 
here  it  is  free  from  regulur  tidal  fluctuations,  or  practicsUy 
tttions  of  level  due  to  changes  in  the  fresh  water  discharge, 
le  bottom  of  the  thalweg  is  near  a  maximum  and  the  bed 
red  if  the  stream  ran  dry  at  any  time ;  the  surfaces  A  E 
jspectively,  to  river  leveb  266  ft.  and  20  ft.  above  0,  per 
oners'  gauge  at  Sorel. 

section  of  the  St.  Lawrence  estuary — such  as  it  would  he,  if 
tstracted  from  the  combined  mfluences  of  the  sun  and  mooD, 
re  the  depth  of  the  back  water  from  the  sea  at  its  id«ji 
M  the  total  depth  of  the  stream  of  drainage  and  tide  watrr 

gulf ;  the  surfaces  a  e  and  h  rl  also  corresponding  to  tbe 


ay  A  B  C  D  E 

A 

BCDB. 

«  6  c  (/  '  a. 

hr  rfft, 

r  A  B  C  P  E, 

B  C  D. 
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Cp  velocity  in  waterway  ABODE, 

C,        "  "         BCDB, 

Cj,        "  ^^       ^a  b  c  d  fiy 

r'  "  *'         bed  />, 

Qj,  volume  of  water  passing  through  area  ABCDEA=  Fj,in  the  unit  of  time, 

Q,        "  "  "         B  C  D  B  =  F,  in  the  unit  of  time, 

Q'p     "  "  "         abcdea  =  F\, 

Q',       "  "  ''         bcdb  =  F\ 

Neglecting  to  take  into  account  the  comparatively  small  quantities  of  water  supplied 
by  the  affluents  of  the  St.  Lawrence,  between  the  cross  sections  selected  and  above 
described,  viz.,  A  B  C  D  E  A  and  ab  cde  a,  we  may  consider  the  volumes  which  flow 
through  the  same  in  the  unit  of  time  to  be  sensibly  equal  to  each  other  and  admit  that : 

Q\  =  Q,  andQ'  =  Q  (1) 

But  although  not  invariably  true  within  narrow  limits,  still  it  is  probable  that  on 

the  same  river  bed  the  velocity  C  varies,  in  general,  nearly  as  .y|;p  whence  we  may  put : 

C,  V    ^      IF 

C    ~  VPi       \v  (2) 

As  each  one  of  the  volumes  (Q,  Qj)  is  evidently  equal  to  the  product  of  the  area 
<F,  Fj)  by  the  velocity  (C,  C*\),  we  have  also  : 

Q,  _  ^1  c, 

Q         T^C  (3) 

_  Q,  ^  01  _  Qi  F- 

F,    ■   F        Q  F,  (4) 

t>ecaase,  in  general,  the  velocity  {c\,  r')  is  equal  to  the  discharge  (Q',  =  Q,,  Q'  =;  Q) 
divided  by  the  area  (F'j,  F')  of  the  waterway.  Furthermore,  the  following  relations 
hold  good,  viz. : 

Q,  =  (F,   -    F)  c,  +  Fc  +  F  (c,     -  r)  =  (F,  -  F)  c\  +  Fc'  +  F  (c\  -  c'), 

Q  =  Fc  =  ¥r 

Q,-Q  =  (F,-F)c,  +  F(c,   -c)  =  (F,  ~F)c,  +  F(c',_0  (5) 

On  account  of  the  ever  increasing  mass  of  the  body  of  back  water  from  the  Atlantic 
Ocean,  which  has  to  be  put  in  njotion  by  the  fresh  water  stream  flowing  through  the 
t^tuary,  the  velocities  c'  and  c\  in  the  waterways  bcdb  and  abcdea,  become  diminished 

more  and  more  as  we  proceed  down  stream  towards  the  Gulf  of  St.  Lawrence,  and  the 

» 

ratios  ~  correspondingly  increased,    in   comparison   to  those  that  would  obtain,  if  the 
c 

river  was  flowing  freely  over  its  bed  above  the  mean  level  of  the  sea,  when  no  resistance 

caused  by  back  water  would  be  met  with. 

With  the  iftid  of  transverse  profiles  (s<»e  A,  B,  C  on  plan  attached  to  this  ap})endix*) 
of  the  river  bed,  constructetl  with  soundings  and  other  data  taken  from  the  Admiralty 
charts,  together  with  diagrams,  (such  as  Nos.  2  to  8,  111.  No.  IIL,)  showing  the  geome- 
trical loci  of  the  flood  and  ebb  high  and  low  water  levels  of  the  estuary, 
when  these  levels  are  plotted  as  ordi nates  with  the  ranges  t)f  the  tides  taken 
as  abscissas, — for  various  stages  of  Lake  St.  Peter  and  the  river  alwve  ;  etc, — the  areas 

F,  Fj, and  ratios  —have  been  computed,  approximately  at  least,  as  shown  on  apf)endices 

L,  IL,  III.  and  IV.  to  this  note,  for  the  waterways  A  BC  I)  E  A  and  BCDB  of  the 
fre«h  water  stream  proj>er,  which  are  beycmd  the  upjH»r  limit  of  tidal  influenc^e,  viz.:  tm 


and  — I 

c 
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as  it  descends  from  the  level  corresponding  to  a  river  surface  26*6  ft.  above  the  0  ol 
the  Sorel  gauge  to  one  only  20*0  ft.  above  this  0,  in  which  case  we  can  put  : 

D^:d*::l  -^^;=^ 


d' 


whence  :  D»  =  ( c/  —  c'  |  (6) 

where  d  represents  the  lowering  of  the  water  at  a  tide  gauging  station,  which  corresponds 
to  the  lowering  of  the  river  proper  at  Sorel  by  6*6  ft.  viz  :  from  26-6  ft.  to  20  ft.  on 
(he  gauge  just  mentioned,  and  D'  the  depression  caused  at  the  same   station  by  the 

owering  of  the  Sorel  river  level  from  26*6  ft.  to  about  8*0  ft.  above  0  on  the  same 
^uge,  when  Lake  St.  Peter  would  be  nearly  dry,  which  depression  is  equivalent  to  14 

t  at  the  foot  of  St.  James  Street,  and  2*4  ft.  at  Victoria  Cove. 


c    —  c 


Substituting  in  equation  (6)  the  numerical  value  for  the  symbols  d'  and     — 


«  obtain  : —  ^  i 

r.  For  foot  of  St.  James  Street,  Quebec  Harbour  : 

(a)  Taking  cross  section  A  as  a  basis  ; 

1-4 
D'j  =^r7^TTrt  =  3  •  66  ft.  below  level  of  tideless  estuary  21*9  ft.  below  0  of  St.  James 

eet  gauge  of  1882,  which  level  corresponds  to  river  surface  20  ft.  above  0,  per  Sorel 

Depth  j  J  of  mean  sea  level,  below  level  of  tideless  estuary  just  described,  corres- 

ling  to  river  surface  20  ft.  above  0  of  Sorel  gauge  =  (3-66  —  1  '4)  =  2*3  ft. 

(6.)  Adopting  cross  section  C  as  a  basis  of  computation : 

W  1*4 

'^  =  qT544  =  2-58  ft  and  J  =  (2-58—  1-4)  =  say  1-2  ft. 

2'.  For  Victoria  Cove,  Quebec  Harbour, 

a.)  Adopting  cross  section  A  : 

%  2*4 

'^'s  =  ^     Q  =  6*5  ft.  below  level  of  tideless  estuary  corresponding  to  river  level 

>ve  0,  per  Sorel  gauge. 

>epth  5  of  mean  sea  level,  below  level  of  tideless  estuary  just  described  :=  (6*5  — 

=  4  •  l^ft. 

.)  Adopting  cross  section  C  as  the  basis  of  computation  : 

4=  ^^^  =  4-50  ft.  and  $=  (4-5  —  2-4)=  21  ft. 

Fo  computations  based  on  cross  section  B  were  made,  because  the  data  derived 
[his  section  were  nearly  the  same  as  those  obtained  by  using  section  C. 

le  lowest  of  the  mean  sea  levels  thus  roughly  determined  in  both  places,  are 

itly  those  based  on  cross  section  A,  and  the  highest  those  based  on  cross  section  C. 

*Tf  we  assume  the  surface  of  the  tideless  estuary  to  be  about  level  between  St.  James 

Jt  and  Victoria  Cove,  and  take  the  mean  of  the  lowast  sea  levels  just  determined, 

>h2'03)-h(21'9  4-4'l)      .,.,,,.,       ,  -     ,,  1     .K     ^  *K 
— — ^^ '-•=1  25  ♦  1  ft.  IS  found  for  the  average  depth  of  the   mean 

level  below  the  0  of  the  St.  James  Street  gauge  of  1882. 
But  if  we  suppose  that  a  fall  of  0*15  ft.  obtains  in  the  tideless  stream  l)etween  the 
mentioned,  and  take  the  mean  of  the  results  which  raise   the  sea  level   to  the 

itest  he\ght,  we  hnd  :    f  > ,y        -  I  -  0*1^^  =  23-40  ft.,  for  the  corres- 

kding  probable  depth  of  the  mean  sea  level  below  the  0  of  the  St.  James  Street 
ige  of  1882. 
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It  appears  probable,  for  the  following  reasons,  that  the  plane  23*4  ft.  below  the 
0  of  the  St.  James  Street  gauge  of  1882,  will  be  found  to  coincide  more  nearly  with 
the  actual  mean  level  of  the  Atlantic  Ocean,  than  the  datum  plane  above  established, 
which  is  25*1  below  the  said  0. 

r.  On  account  of  the  great  width  of  the  Lake  St.  Peter,  the  value  of  the  relation 

' —  ^=  -v/ — 1  X  \l —  ^or  cross  section  C,  is  less  liable  to  be  vitiated  by  errors  in  sound- 
ings, etc.,  than  the  value  of  the  corresponding  relation  for  cross  section  A. 

'2\  The  data  derived  from  two  cross  sections  (B  and  C)  which  have  been  constructed 
with  the  aid  of  soundings  obtained  from  two  different  sources,  are  nearly  identical 

3\  Because  a  mean  sea  level  (6),  closely  agreeing  with  that  based  on  a  cross  section 
of  the  tideless  estuary  at  Quebec  and  one  of  Lake  St.  Peter,  is  also  deduced  from  the 
following  considerations. 

The  whole  declivity  in  the  surface  of  the  tideless  estuary  may  be  considered  to  be 
due  solely  to  the  friction  generated  by  the  fresh  or  drainage  water,  in  passing  over  the 
bed  of  the  river,  and  on  any  stretch  of  this  estuary  between  Quebec  and  the  Gulf  of  St. 
Lawrence,  the  area  of  the  longitudinal  section  taken  along  its  axis,  as  well  as  that  d 
any  cross  section,  may  be  assumed  to  remain  practically  invariable  for  all  discharges  from 
0  to  450*000  cubic  feet  per  second.  Hence  the  total  friction  head  hy  must,  in  gen- 
eral, be  nearly  directly  proportional  to  the  product  of  the  square  of  the  volicity  r  by  the 
coefficient  of  resistance  of  friction  Cy    and  also  the  product  of  the  square  of  the  discharge 

Q  by  the  same  coefficient  Cy- 

That  is  to  say,  if  A^  and  A,    represent  the  friction  heads  geneted  with  discharges 

1  2 

Qi»  Q2»  corresponding,  respectively,  to  depths  of  17*1  ft.  and  22*9  ft.  over  mitre  sill  of 
lock  No.  1,  Laehine  Canal,  and  water  levels  26*58  and  20*68  above  the  0  of  the  Montreal 
Harl>our   Commissioners  gauge  at  Sorel,  and  c^,   c^,  the  mean    coefficients  of   friction 

corresponding  to  the  velocities  Vj,  Y  ^,  which  obtain  in  each  case,  we  must  have  nearly: 
Ay  ://^  ::Q„  ,  :  Q./m   and    also,    A,:!/*,  — A^l    ::  Q„   :      Q,,    —  Q,, 

whence  /i. L-   *_    A-K  _-(^' 

Q-v  -  Qu 

/•-'       /I 

Now  it  appears  fi-oni  diagrams  of  high  and  low  water  loci,  similar 'to  Nos.  2  to  8 
constructed  for  high  and  low  stages  of  the  River  St.  Lawrence  in  1881-82,  that  for  a  fall 
in  the  nver  level  fi*oni  26*58  ft.  to  20*68  ft.  above  the  0  of  Montreal-Harbour  Commis- 
sioners' gauge  at  Sorel,  the  variaticm  in  the  friction  head  was  at  Quebec  about  1  *2,  that 
is  to  say,  we  have:  hf-  h^  =^  1*2  ft.  nearly. 

Again,  fi-om  data  taken  from  the  report  made  by  the  late  Thos.  Guerin,  Esq.  ci^'il 
engineer,  under  date  of  12th  March,  1883,  in  relation  to  the  proposed  hydraulic  works 
in  the  harbour  of  Monti*eal  known  as  the  "Shearer  scheme  "  (See  printed  Report  of 
Minister  of  Public  Works  for  the  fiscal  year  1882-83,  Appendix  No.  10,  page  124),  I 
have  deduced  the  following  :  — 

{a.)  Between  25th  May  and  6th  June,  1882,  when  the  river  stood  at  a  mean  eleva- 
tion of  26*58  ft.  per  Monti*eal  Harbour  Commissioners'  Sorel  gauge,  the  mean  depth  ci 
water  on  the  sill  of  lock  No.  1,  Laehine  Canal,  was  22*9  ft. 

(h,)  Between  6th  Novemljer  and  5th  Deceml>er,  1882,  when  the  river  stood  at  a  mean 
height  of  20*68  ft.  pei-  Sorel  gauge,  the  mean  depth  of  water  on  the  same  lock  sill,  was 
17-1  ft. 

Average  fall  of  river  fix)m  average  high  water  in  spring,  to  average  low  water  in 
autunm,  equal  to  5*9  ft.  at  Sorel,  and  kvS  ft.  at  Montreal,  foot  of  Laehine  Canal. 
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Discharge  Q'^  computed  by  Mr.  Guerin  for  high  river  level  of  6th  June,  when  water 
litood  2 '7 5  ft.  over  0  at  Sorel  and  23*5  ft.  over  sill,  old  lock.  No.  1,  at  Montreal  = 
431*733  ft.  cube  per  second. 

Discharge  Q'j,  as  computed  by  Mr.  Guerin  for  low  water  level  of  24th  November, 
1882,  with  river  at  211  at  Sorel,  and  17*5  ft.  on  sill  lock  No.  1,  at  Montreal  =  281-581 
ft.  cube  per  second. 

Mean  depth  d^  of  channels,  north  and  south  sides  of  8t.  Helen's  Island,  6th  June, 
i«q.  ft. 

1882,  =  51ii!ili:=  16-97  ft. 
4-949?? 

i*q.  ft. 

59 • 550 
Mean  depth  d* .  of  same  channels,  24th  November,  18^2  =* —     '  =  13*69  ft. 
^         ^  '  4-350 

Discharges  Qj  ^^^  Qi  corresponding  to  river  levels,  respectively,  22-9  ft.  and  17*1 
ft,  above  the  lock  sill,  instead  of  23*5  and  17*5,  have  been  arrived  nt  as  follows : — 
Mean  depth  d\  for  229  ft.  on  lock  sill  =  say  :   1607  ft. 
Mean  depth  d\  for  17*1  ft.  on  lock  sill  ==  say :   13*09  ft. 

The  decrease  in  volumes  of  discharges,  as  determined  by  WeisbiichV  approximate 
formula,  are  : 

Q.  -  y \  _  3  /c^_-^A  _  3  /  0;fiO  )  _  . 

y,  2  V     d\      )  -  2  Vl3-69i  ~  ^^^'''  Whence. 

Q'j  ^  281,581  -  (0-0657)  (281,581)  =  263,081  cubic  ft.,  and 

Q'2       ~  2  t      d\      (  -  2  \  16-97 j  -  ^^'^'^'  wheme. 
Q'2  =  431,733     (00795)  (431,733)  =  397,410  cubic  ft. 

By  applying  the  same  fonnula  to  the  determination  of  the  discharge  Q3,  corres- 
|¥>nding  to  23*5  ft.  depth  on  sill  of  lock  No.  1,  by  means  of  the  discharge  computed  by 
Mr.  Guerin  for  a  depth  of  17-5  ft.,  and  the  increased  dimensions  of  the  waterway  w-hich 
obtained  when  the  river  w-as  6*0  ft.  higher,  it  is  found  that 

Q,  =  281,581  +(0-3595  x  281,581)  =  382,809  cubic  ft., 

instead  of  431*733  cubic  ft.  per  second,  the  discrepancy  l)eing  48-924  ft.  cube- -due  to 
variation  in  width  of  waterway,  etc. 

By  assuming  that  the  error  varies  in  an  approximate  manner  directly  as  the  in- 
crease of  depth  in  each  case,  we  have 

Error  for  Ud^-d\)  =  09  ft.j  ==  —  ^T^l^  =  7339,  and 

Errorfor  ((</i  -  d\)  =  06  ft.}  =    -- "^J^l^*  =  4892. 

Q2  thus  becomes  :  397,410  -  7339  ==  390,071,  and  Q,  »)ecomes  :  263,081  -  4892 
=1  258,189,  or  in  nmnd  numl)ers,  we  may  put  : 

Q2  ==  390,000  ft.  cul)e,  and 
Qj  =  260,000  ft.  cube. 

There  i*emains    to    be  determined  the  value  of  ty      and  ty,  or,    strictly   s)»eaking 

I 
onl^  their  relative  or  projK>rti(mal  values   for   velocities   which   l)ear   to  each   other  the 

ratio  of  39  to  26,  or  3  to  2. 

At  Quel>ec  the  area  a^^  of  the  tideless  estuary  is,  for  river  surface  26*58  ft.  aliove 
0  of  Montreal  Harbour  C(mimissioners'  gauge  at  8oi*el,  approximately  :  405000  S4|, 
ft.,  whence,  velocity  r  "3  corresp<mding  to  discharge  Q^  ***  deduced  to  lx»  0*963  ft.  j>er 
second,  and  r"j  corresp<mding  to  discharge  Q^,  0-642  ft.  nearly. 

According  to  J.  Neville's  hydraulic  tables,  coefficients  and  formula?,  [wige  229,  the 
cix*fficients  of  resistance  for  friction  in  pipes  corres|Kinding  to  thase  velcK-ities  are  to  each 
other  nearly  as  0*009133  to  0*008117,  and  for  large  rivers  the  coefficients  of  resistance 
for  velocities  within  narrow  limits,  liear  to  each  other  ratios  not  materiallv  different  from 
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those  which  obtain  for  pipes  under  the  same  conditions.  But  bj  taking  in  the  vbuie 
estoaiy  below  Qaebec  down  to  the  Golf,  the  mean  velocities  woold  be,  o£  course,  moch 
smaller  than  those  just  mentioned,  and  for  smaller  velocities  of  the  same  relative  valns, 
the  co^ciencs  Cf  increase  more  nipidlj  than  the  velocities  decrease  :  bot  aceording  to 
what  precise  law  this  decrease  takes  place  is  not  definitely  known.  The  smallest  velo- 
city for  whidi  a  coefficient  is  given  by  Neville  is  0*1  ft.  per  second ;  its  value  being(H)l  7159. 
If  we  suppose,  judging  by  the  soundings^  etc,  on  the  Admiralty  Charts,  ecc^  that 
the  average  velocities  corresponding  to  discharges  Qj  and  Q,  are  0*2  and  0-3  fL  per 
second  between  Quebec  and  the  Gulf,  which  is,  in  each  case,  say  between  \  and  }  ol  the 
velocity  that   would   obtain   in   the   vicinity  of  Quebec  city,  the  coe&rients  r^  and  '•. 

become  :  0-013186  and  0011427. 

By  substituting  in  equation  (  x  )  the  numerical  values  just  determined  fot  the  ffym- 
bols,  we  find,  ha\ing  divided  each  discharge  by  10,000  bef«>re  squaring  : 

1-2  X  67-6  X  0-013186 

152- 1  x"0  01U27  -  67-6  x  0H)13186 

That  is  to  say  with  a  discharge  Q  j  of  260,000  cubic  ft.  per  second,  the  level  of  tfee 
estuary  abstracted  from  the  influence  of  the  tides  would  stand  opposite  Ouebec  citr 
I  '27  ft.  above  the  mean  level  of  the  Atlantic  Ocean  in  the  Gulf  of  St.  Lawrence,  a  result 
which  agrees  tolerably  well  with  1  -2  ft.,  the  value  arrived  at  for  1«,  the  depth  of  the 
mean  sea  level  below  level  of  ddeless  estuary  at  Quebec  corresponding  to  river  surface 
20  ft.  above  the  0  *>f  the  Montreal  Harbour  Commissioners*  gauge  at  SoreL 

R.  STECKEI^ 


,  1'.:  X  Dl  T>  X  WIOICO  ,    -^«   , 

h  =  ....  ,    ^  ^,...., — ^^ ^   ^^.o,^..  =  1-^-  ft- 
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APPENDIX  I  TO  NOTE  A. 

CoMPARtaOK  of  River  levels  Ht  Contrecceur,  Lavallrie  and  Sorel,  extracted 
r^ipsters  kept  under  the  supervision  of  the  Montreal  Harbour  Comi 
(John  KenneSy,  Chief  Engineer.) 


Contnrvieur  and  Lavoltrip. 
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The  above  shows  that  for  the  yearn  1880'81,  during  which  the  observ 
ter«d  were  most  numerous,  extending  over,  we  may  say,  the  whole  season  ol 
ihe  water  fell  about  0*3  ft.  mure  at  Lavaltrie  than  at  8orel — or  what  is  pre 
oirrect,  the  wnt«r  waa  raised  0'3  ft.  more  at  Sorel  by  the  tides,  than  at  Iw 
Contrecfpur.  This  difference,  it  will  be  noticed,  has  been  taken  into  account  ii 
the  area  of  the  waterway  at  Lanoraie  (A)  corresponding  to  a  river  level  26M 
.It  Sorel ;  the  fall  of  the  St.  Lawrence  from  26'6  to  19'3  ft.  ^  7-3  ft.  at 
taken  at  7-7  ft.  at  Lanoraie. 
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APPENDIX  II  TO  NOTE 


CmMFCTatimv  oi  area  F.  etc  ft»r  waiervav  at  a  point  1*  aJje* 
elex'atu*!!  oi  lptti:*ux  o£  thalveg  is  near  a  fnaTimnm 
cm  AdmiraltT  Chart  X»«.  2779  of  ??t-  Ijiwreiice  ahore  Q^cotc. 
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APPENDIX  in  TO  NOTE  A. 

Computation  of  areii  F,  etc.,  for  waterway  across  flatN  at  Lake  St.  Peter, 
elevation  of  bottom  is  near  a  maximum  according  to  ice  soundings  given  ( 
Harbour  Commissioners  chart,  dated  185o. 
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APPENDIX  IV.  TO  NOTE  A. 


Computation  ci  Are*  F,  etci,  for  waterway  across  llau  ai 

elevation  of  boCtc^i  is  near  a  maximpm  aecordiiig  to  auvadines 
chart  Na  27>1  ol  the  laka  dated  1859. 
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'Introductory  remarks— Levelling— Instruinenta  used  described,  etc.    . . 

Levelling  operations  performed — Sections  4  to  10 

Datum ; 

Abstract  of  results— I  Va.  -Section  No.  4,  Sorel  to  La  Baie  du  Febvre. 


do 
do 


do 

do 
do 
do 
do 
do 
do 

do 


VIL- 

VIIL- 

IX.- 

X.- 

Xa.- 

Xa.— 


do 
do 
do 
do 
do 
do 


XL  -     do 


V .   -       do      No.  5,  St.  Antoine  de  Tilly  to  St.  Joseph  de  Levis 
V^.  -Line  on  NcJrth  Shore,  crossing  at  Basile's  Hill  to  Pointe 

k  Carey 

VI. -Section  No.   6,   St.    Antoine  de  Tilly  to  St.  Jean  Des- 

chaillons .     ... 

No.  7,  Becanoour  to  La  Baie  du  Febvre 

No.  8,  B(k;ancour  to  St.  Jean  Deschaillons 

No.  9,  Sorel  to  Varennes 

No.  10,  Caughnawaga  to  Varennes 

No.  8A,  Chambly  Basin  to  Ijonjrueuil 

No.  l(M,  East  end  of  Montreal  Hfkrbour  to  Lachine 

C.r.R.  bridge ^ 

No.  11,  Caughnawaga  westward  towards  Cedars 

village. 

Tidal  phenomena. 

Table!. — Characteristic  results  of*  tidal  observations  made  at  Quebec  during  the 

'        winter  of  1876 

Table  II.— Results  of  tidal  observationH  made  between  Quebec  and  (vrondines  during 

I        the  season  of  navigation  of  1882 

'(iangingoiierationsof  1887  and  1888 

(rauging  apparatus  used,  etc 

,  Results  of  tidal  observations  and  river  gauging  of  1887-88. 

jTable  VI.— Maximum,  minimum  and  mean  results  obtained  during  high  and  low 

I        water  seasons  of  1887-88 

•Tables  VII.  and  VIII.  —  Mean  rates  of  pro|iagation  of  head  of  flood  and  summit  of  tide 
I        wave  up  the  St.  Lawrence,  according  to  oDsi*rvations  made  during  the  low  water^ 

season  of  1887  and  the  hign  water  season  of  1888 

Table  IX. — Average  depths  of  stretches  of  river,  between  tide  stations,  corresponding, 
to  velocity  of  propagiition  of  fluvial  wave  and  approximate  average  depths  of  same 

stretches,  according  to  Admiralty  Charts 

Table  X.— Elevations  of  St.  Lawrence,  if  abstracted  from  all  tidal  influence,  with  IB 
i        ft.  depth  on  sill  of  lock  No.  1,  Lachine  Canal— Hydraulic    Inclinations  of  said* 

Determination  of  extreme  and  other  characteristic  high  and  low  water  levels  at  the. 
various  tide  and  river  gauging  stations,  etc.,  between  Quebec  and  Montreal , 

Extreme  high  river  level 

Lowest  normal  river  level..    

Extreme  low  river  level 

Influence  of  tides  on  water  levels  of  St.  Lawrence  above  Three  Rivers 

Table  XI.— Elevations  of  St.  Lawrence  at  gauging  stationH  lietween  Laprairie  and' 
Sorel,  and  at  h^ad  of  Lachine  Canal,  3rd  November.  1887,  and  20th  May,  1888,  etc.! 

Table  XII.— Extreme  and  standard  low  and  extreme  high  water  levels  at  gauging 
stations  lietween  Lachine  and  Sorel 

Tabl«»  XIII. — Results  of  observations  made  at  Port  St,  Francis  and  l)<»ucet's  Lauding, 
at  quadratures  and  syzygies,  1887-88 

Table  aIV.— Average  mean  tide,  high  and  low  water  levels,  am  pi  itudi-s,  mean  astro- 
nomical coefficient**,  units  of  height,  etc..  for  weekly  series  of  gaininf^  and  losing< 
tides  observed  in  fall,  1887,  together  with  approximate  aggregate  differences  of 
height  between  corresponding  complete  series  of  hi^h  and  low  water  levels .    .. 

Table  XV.— Relations  lietween  tidal  and  fluvial  variations  in  water  level  of  estuary, 
elevations  oi  typical  high  add  low  tide  levels,  etc,  at  the  tide  stations  lietween 
Champlain  and  Quebec 

Tables  XVl,  XVlf,  and  XVIII.—Maximum  olwerved,  maximum  correcte<l,  and' 
average  observed  diurnal  inequalities  in  high  and  low  water  levels,  at  the  tide 
stations  between  Champlain  and  the  Levis  Graving  Dock,  for  the  low  and  high 
water  seasons  of  1887-88 , 

Table  XIX.— lowest  levels  to  which  estuary  may  descend  at  each  tide  station  below 
Three  Rivers,  at  smallest  neaps  nnd  greatest  springs,  with  river  at  standard  l(»w 
stage,  21*50  ft,  above  datum  at  Vercheres  and  16  ft.  over  sill  of  lock  No.  1,  Lachine 
Canal,  under  ordinary  conditions  of  wind  and  weather  generally 
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Appendix  No.  20.— Notaa  snd  remkrlo  reUtive  to  the  d4bAcl 
1        banlu  on  the  River  St.  Lawrtmoe,  between  Quebec  and  ! 

1S8T— Haplie*  of  nikvon,  municipal  ofBciali,  eto.,  of  npa 
I        addnaied  them  by  tbe  Deptutmrait  of  Public  WotIu.  ftt 

1887 

lAppFodii  No.  2L — Note  A-  Approiimftte  determination  o1 
j  Ocam  Bt  Qaebec,  br  fneuii  of  data  lAorded  by  tide  and 
I  at  vuioui  pUoea  between  Quebec  and  Montreal,  187E 
I        chart*.  Mo. 
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